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CASE OF A GIANT HOLE OF RETINA 


Numerous complications 
Successful visual result after four years 


BY 
J. COLE MARSHALL 


LONDON 


THE following notes describe a typical case of a huge pseudo- 
disinsertion tear occurring in a very highly myopic eye. Several 
of these cases were described by Professor Weve in a very fine 
paper published in the Archives of Ophthalmology in August, 
1936. 

Mr. E. D. H., aged 33 years, a clerk by occupation, was sent 
to the Western Ophthalmic Hospital in May, 1934. He had lost 
the sight of his right eye some years previously and there was 
no perception of light present. A few weeks ago, he lost the sight 
in his left eye, and had no useful vision left. The case was seen 
by several members of the staff and the general opinion was 
against operative interference, but as it was the only eye, the 
patient begged me to operate. 

On examination there was found a complete detachment of the 
retina: extending from ‘‘ 12.30 to 6.80 o’clock ’’ was a marked 
fold of the retina rolled inwardly from the margin of the tear. 

The horizontal width of the tear was 8-10 disc diameters; the 
base of the tear shewed details with a -I60 D.Sph. lens. 
The retina was seen in detail at the upper and outer quadrant 
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with a +100 D.Sph., in the horizontal meridian with a 
+60 D.Sph. and below at ‘5 o’clock’”’ with a +20 D. 

Operations. As the tear was so large and the retina rolled back, 
it was decided to do the operation in two stages with the hope of 
the retina flattening and the tear diminishing in area. 

On May 5, 1934, after the usual preparation, a puncture with 
a 3 mm. Weve needle was made 15 mm. from the ora and in the 
‘* 12.30 ’’ meridian. There was a copious flow of subretinal fluid. 


Fic. 3. 


Another puncture was made in the ‘‘ 1.30’ meridian and no fluid 
escaped. On the first dressing, May 14, 1934, the eye shewed very 
little reaction but the tension was very soft. 

May 15. On examination the detachment was much flatter and 
the horizontal diameter had diminished by two disc diameters ; 
the patient stated that the field had improved. 

On May 28, 1934, the major operation was performed. The 
surface of sclera was exposed from the superior rectus to the 
inferior rectus. The external rectus muscle was divided; marks 
were made on the ora at ‘‘ 12.30, 2, 9, 4 and 5 o’clock.’’ The 
distance marked at ‘‘ 2 and 4 o’clock ’’ was 18 mm., at “‘ 3 
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o’clock ’’ the distance was 24 mm. The insertions of the superior, 
inferior oblique, and inferior recti tendons, were partially resected. 
A barrage of punctures was made from ‘* 12.30 to 6.30” with a 
1:5 mm. Safar needle passing through the above 18 mm. and 24 mm. 
marks. Above and below, at the upper and lower limits of the 
tear, a group of perforating diathermy punctures was made. At 
the end of the operation the diathermy coagulations were distinctly 


Fic. 4. 


seen in place. The external rectus was sutured and the wound in 
the conjunctiva closed. 

After the operation the patient vomited off and on for 48 hours, 
and in spite of numerous drugs being tried it did not stop. 

On June 2, 1934, the oedema of the conjunctiva was less, the 
reflex was clear, the cornea clear and the pupil well dilated. About 
a week after the second operation, the patient had severe vitreous 
haemorrhage. On June 20, 1934, there was no noticeable improve- 
ment and the patient left the hospital. 

On May 4, 1935, the patient who in the meantime had learnt 
Braille and special Braille-shorthand and typing at St. Dunstan’s, 
reported at the hospital. On examination the ‘‘ tear ’’ seemed less, 
and there was a difference of opinion as to whether it was closed. 
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The patient, who had always been optimistic, said ‘‘ the sight was 
more useful than before.’’ 

On September 7, 1937, the patient was found to have a complete 
cataract. The projection and perception of light were good. 
Operation for the removal of the lens was suggested. 

September 20, 1937, extraction of the lens. The operation was 
uneventful, and a week after the extraction fundus details could 
be seen. And the hole was seen to be healed. A report was 
received from the patient’s doctor that with a high hypermetropic 
lens, the patient had seen 6/36. 

May, 1938. As the sight had again diminished, it was decided 
to do a needling. The patient returned to his home, and reported 
again. : 

September 27, 1938. At this examination with a +80 D.Sph. 
the patient saw 6/24, could tell the time of a plain marked wrist 
watch, and read J.12. c.+110 D.Sph. 


Summary 


May, 1934. 1. Puncture operation to allow retina to flatten. 
2. Operation for closure of tear. 

September, 1937. Extraction of lens. 

May, 1938. Needling of the capsule. 

September 9, 1938. Visual result. 6/24=]J.12. 








THE AETIOLOGY OF TRACHOMA 


BY 


F. H. STEWART, M.D. 


LATELY PATHOLOGIST TO THE MEMORIAL OPHTHALMIC 
LABORATORY, GIZA 


THE parasitic cause of trachoma (Chlamydozoon trachomatis) was 
discovered in the year 1907 in the two widely separate regions of 
Java and East Prussia (Halberstaedter and Prowazek; v. Greeff, 
Frosch and Clausen). It was soon confirmed from Austria and 
since then has been found in all parts of the world. 

The parasite passes through two stages, one free or extracellular 
in the secretion of trachomatous eyelids and the second intra- 
cellular in the epithelium of the conjunctiva. The free stage, or 
free initial body of Lindner, is a polymorph organism (Fig. 1). 
Bipolar bacilli, small diplococci and single micrococci have been 
described. The bipolar bacillus is the only form which can be 
recognized with certainty if there is secondary bacterial infection, 
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FIGURES.—Drawn to scale with an Abbé camera from slides stained with Giemsa, 
Figs. 1 and 2 are X 3000, Figs. 3, 4 and 5 are X 1500. 


Fig. 1. 


Three free initial bodies in the secretion of a trachomatous 
conjunctiva with two nuclei. 


since the other forms differ from common conjunctival bacteria 
only in size. The bipolar bacillus measures 0:75-1-0p x 0:54 and 
the diplococci about 1:5y the pair. In the second stage the initial 
body having entered the cytoplasm of an epithelial cell, becomes 
rounded or oval in shape and increases in size (Figs. 2 and 3): 
Several initial bodies may coalesce and finally a hemispherical 
or kidney-shaped mass is formed which lies close to the nucleus 
and measures from 3 to 13u. This is the Prowazek-Halberstaedter 
body or P.K. (Fig. 5). Initial bodies both free and intracellular 
stain dark blue with Giemsa. When this blue inclusion body has 
reached a certain size, granules of 0:25y appear in its centre and 
increase in number until they occupy the whole body except a 
thin outer shell. These elementary granules stain red with Giemsa. 
The inclusion body may rupture or its contents may be set free 
by the break up of the containing cell. 

While inclusion bodies may be abundant in some cases, in 
others they are few in number and difficult to find. In fact they 
have only been found in about 40 per cent. of cases as the result 
of a single examination. If, however, we take early primary cases, 
distinguishing them from relapses, then inclusion bodies will 
always be found, although it may be necessary to examine more 
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than once. P.K.s may precede the clinical appearance of the 
disease (Taborisky, Wilson). 

Characteristic free initial bodies of the bipolar bacillary type 
are not very common in films of Egyptian trachoma. It must, 
however, be realized that they are delicate objects and that a con- 
siderable proportion probably are destroyed or escape observation. 
Non-characteristic initial bodies such as small cocci, diplo- and 


I 


FIG. 2. 


Epithelial cell with inclusion containing initial bodies. 


coccobacilli abound. The intracellular initial body is the most 
common inclusion in trachoma. 

Some authors have recently described the parasite of trachoma 
as a Rickettsia, grouping under this name the initial bodies and 
elementary granules with other more minute objects which are 
found in the follicles. The latter are probably cell detritus. 
Chlamydozoa differ from typical Rickettsiae such as R. Prowazeki 
in the following points, viz. the staining reaction of initial bodies 
is pure blue with Giemsa while Rickettsia stains purple, secondly 
the intracellular Rickettsia fills the cytoplasm of the host cell and 
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FIG, 3. 


Three epithelial cells with initial body inclusions. 


FIG. 4. 


Two epithelial cells with free initial bodies (?), early intra- 
cellular initia) bodies and Koch-Weeks bacilli, 





THE AETIOLOGY OF TRACHOMA 


Fic. 5. 


Two conjunctiva] cells with small initial bodies, Koch-Weeks 


bacilli and a Prowazek-Halberstaedter body containing 
elementary granules. 


is not restricted to a definite inclusion body and thirdly it has not 
been proved that Chlamydozoa either in trachoma, paratrachoma, 


psittacosis or granuloma inguinale are insect parasites. 


The following objects have been mistaken at various times for Chlamydozoa— 
azurophil granules of mononuclear leucocytes, granules of mast-cells, pigment 


granules of melanophores (cells which stain bright green with Giemsa). On 


the other hand free initial bodies have been mistaken for bacteria. 


Allied Parasites.—Inclusion blennorrhoea of the new-born and 
swimming bath conjunctivitis (paratrachoma) are caused by a 


chlamydozoon indistinguishable from that of trachoma. Inclusion 


blennorrhoea has been recorded from Central Europe, Tunis, India 


and the United States. It is a remarkable fact that in Egypt 


blennorrhoea of any kind is exceedingly rare during the first 


month of life, while the inclusion variety has not been found at all. 


The parasites of psittacosis and of granuloma inguinale resemble 


that of trachoma. They have a large form corresponding to the 


initial body and a small form to the elementary granules. The 


Paschen granules of vaccinia variola differ entirely in staining 


reaction from the granules of trachoma. 


Filterability.—Recent experiments on the filtration of trachoma 


virus have given contradictory results. In one set of experiments 


in America (Thygeson and Proctor) the virus passed collodion 


membranes of 06 and 07p average pore diameter and the filtrates 
caused infection in five mandrils and one human volunteer. A 
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second set in America (Julianelle and Harrison) and one in Egypt 
(by the present writer) proved negative. In the last the virus 
passed freely through such membranes as are permeable to 
smaller bacteria, with a.p.d. of 0-8 but out of thirty-four experi- 
ments with membranes of 0:0 to 073 a.p.d. the filtrate was 
infective in one only (0-784). On the other hand the residue left 
on the top of the filtering membrane was always infective. Thus 
membranes of 0-6 to 0-7» a.p.d. can be used to concentrate the 
virus on their upper surface. The former results point to the 
elementary granules and the latter to the initial bodies as the 
infecting agents. The practical importance of these experiments 
lies in the difficulty of purifying the virus by filtration if the latter 
results are correct. 


The first and third set of experiments differed in technique. Thygeson and 
Proctor prepared their suspensions for filtration only by passing through a hard 


filter paper and used the Koch-Weeks bacillus and B. granulosis to prove the 
impermeability of their membranes to bacteria. The present writer on the 


other hand found it necessary to clarify suspensions thoroughly with sand and 
pulp or with collodion membranes of 1-0 a.p.d. before filtering through 
0-6 or 0.7 membranes. Imperfectly clarified suspensions caused clogging of 
0-6 or 0-74 membranes and could not be filtered. He used B. prodigiosus as 
test bacterium. 

Virulence of Trachoma.—It has been estimated by titration that 
the secretion of one trachomatous eyelid after filtration through 
sand and pulp is on the average able to infect between forty and 
three hundred eyes. Unfiltered material would of course be more 
potent. Comparing the suspensions used in the above filtration 
experiments with similar suspensions of vaccinia we find that the 
minimum infecting dose of trachoma is only slightly greater than 
that of commercial vaccinia and that therefore their virulence is 
approximately equal. Levaditi’s neuro-testicular virus on the 
other hand is at least one hundred times as virulent. 

Animals susceptible to trachoma.—Ordinary laboratory animals 
such as rabbits, guinea-pigs, cats and dogs cannot be infected in 
the conjunctiva. Among monkeys, baboons, grivets (Cerco- 
pithecus) and possibly mandrils are fully susceptible, an eruption 
of follicles covering the conjunctiva between fifteen and thirty 
days after inoculation in every case. Chimpanzees, Barbary apes 
and macaques have given different results to different observers 
and cannot be relied on in more than 50 per cent. of experiments. 
P.K.s can rarely be found in the conjunctiva of infected monkeys. 
This is at least partly due to the greater delicacy of the epithelium 
of monkeys. Consequently P.K.s are larger, less compact and 
more easily destroyed than in man. 

Guinea-pigs and rabbits injected in the testicle preserve the 
virus alive in that organ for some days or weeks. It is doubtful, 
however, whether the virus multiplies (Busacca, Julianelle, Cuénod 
and Nataf). If unfiltered trachoma emulsion is injected into the 
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interior of the eyeball of rabbits or hens or into the meninges of 
guinea-pigs small lymphatic follicles appear in the choroid, retina 
or meninges, resembling the follicles of trachoma (v. Szily). 
Experimental proof by infection of monkeys has not been 
attempted. 

Trachomatous material has been introduced into the tunica 
vaginalis of susceptible monkeys, baboons and grivets, and 
injected into the testicle, but the virus does not survive. 

Attempts to grow the virus in tissue-culture have failed up to 
the present, while on the chorio-allantoic membrane of the hen’s 
egg success has not been definitely proved. . 

Pandit, Wright and Rao (1935) recorded the appearance of 
lesions on the chorio-allantoic membrane after inoculation with un- 
filtered trachoma emulsion. The lesions could be propagated from 
egg to egg but did not cause infection when inoculated into the 
human conjunctiva (four persons inoculated). The authors there- 
fore made no claim that the lesions were trachomatous. 

Cuénod and Nataf in Paris inoculated eggs with material which 
had been sent frozen from Tunis by air-mail. They claim to have 
succeeded on the following grounds, viz. that an unusual number 
of the eggs died and that they found granules measuring 0:1 in 
the membranes. 

Carriage by Insects.—Lice injected per anum with a suspension 
of trachoma develop a pure culture of Rickettsia in the intestine 
(Cuénod and Nataf). The insects had been raised from the egg 
under experimental conditions and were free, with one exception, 
from spontaneous Rickettsia infection. Infected lice were ground 
up in a few drops of salt solution and instilled into the eyes of 
several Barbary apes and of one human volunteer, trachoma 
resulting. Material was collected from under the finger nails of a 
child suffering from trachoma and infested with lice. This 
material conveyed to the eye of a Barbary ape caused trachoma. 
The authors believe that infection is spread normally in the excre- 
ment of infected lice. The above experiments were conducted in 
Tunis. In Cairo on the other hand large numbers of lice were 
collected from children with early trachoma, ground up in batches 
and instilled into the eyes of three baboons. Three hundred and 
seventy-nine body lice from ten children and one hundred and 
forty-three head lice from fifteen children were used but the 
baboons remained unaffected. 

Flies.—In the Near East and other warm countries flies swarm 
around the eyes of children and feed on any discharge which may 
be present. They will obviously carry the virus of trachoma on 
legs and proboscis but only for a short time as the virus is killed 
by drying (Hess and Roemer). It is possible that flies also act as 
biological carriers. A series of experiments was carried out 
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recently in Cairo in which flies after feeding on trachoma emulsion 
were killed after periods ranging from fifteen minutes to three 
days. The abdominal viscera, less ovaries or testes, were then 
ground in bouillon and rubbed into the eyelids of five baboons with 
negative results. The contents of the viscera were always acid 
and an acid reaction is promptly fatal to trachoma virus. It is 
' possible that the reaction might be rendered neutral for a time by 
feeding the insects on flesh for some days and that the virus might 
so enter the salivary glands. Further experiments are needed. 


Summary 


Trachoma is caused by the virus described in 1907, the most 
conspicuous form of which is the Prowazek-Halberstaedter 
inclusion body or P.K. A free extracellular stage also exists 
resembling in appearance a polymorph bacterium. Inclusion 
bodies can be found in all cases of primary trachoma if examina- 
tion is repeated. Allied diseases are paratrachoma (inclusion 
blennorrhoea and swimming bath conjunctivitis), psittacosis and 
granuloma inguinale, the parasites of which resemble that of 
trachoma. Reports on filtration through collodion membranes 
impermeable to bacteria, of 0-6 and 0-7y a.p.d. are contradictory 
(1) that the filtrate is infective (2) that it is not so. The virus can 
be concentrated on the upper surface of such membranes. It has 
not been grown in any form of culture or on the chorio-allantoic 
membrane. Animals which can be infected with certainty in the 
conjunctiva are baboons and grivet monkeys. The virus can 
survive in the testicle of rabbits and guinea-pigs and it is claimed 
will multiply in the intestine of the louse. The statement that 
trachoma is normally carried by lice needs confirmation. There 
is some experimental evidence that it is not carried biologically 
by lice or flies. Infection is spread by direct contact and may be 
carried mechanically by cloths or by flies for a short time only 
since the virus is killed by drying. 
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KERATOCONUS EXPERIMENTALLY PRODUCED 
IN THE RAT BY VITAMIN A DEFICIENCY 


BY 


"J. R. Mutcu, M.D., D.O.M.S. 


AND 
M. B. RICHARDS, M.A., D.Sc. 


ROWETT RESEARCH INSTITUTE, ABERDEEN 


KERATOCONUS is comparatively speaking a rare disease, but as a 
clinical entity it has been known for many years. Its aetiology 
is, however, still obscure, and its treatment is unfortunately one 
of the failures of ophthalmology. 

It has been thought that it might be a deficiency disease, and 
recent attempts to cure the condition by administration of vitamin 
D and calcium have been made. (Knapp, 1938.) Cantor (1927) 
observed that there was an alteration in the shape of the cornea 
with the production of myopia and astigmatism in patients suffer- 
ing from chronic keratomalacia. As it is now an established fact 
that keratomalacia or xerophthalmia is due to avitaminosis A, it is 
surprising that so little has been done to establish some connection 
between keratomalacia and keratoconus. Gudjonsson (1930) 
mentions that keratoconus was in his experiments a frequent 
sequel to xerophthalmia in rats on a vitamin A-free diet. In the 
detailed description which he gives, however, keratoconus is not 
described but illustrations are given of what is called buphthalmos. 
No other detailed description of either condition can be found in 
the literature. 

In a recent experiment at the Rowett Institute, certain’ rats 
which had been kept since weaning on a vitamin A-free diet until 
clinical symptoms of avitaminosis A were noted, were subse- 
quently given a large daily dose of the vitamin. After some days 
it was observed that several of the rats were suffering from acute 
keratoconus. One rat showed distinct keratoconus before vitamin 
A dosage was begun. It was then decided to conduct a fresh 
experiment with the object of producing keratoconus in the rat, 
in order that the condition might be more closely studied. 


Experimental Technique 


Fifteen male and 15 female rats, belonging to four litters, were 
used in the experiment. Two of the litters were of the hooded 
strain and two were albinos. 

In order that the reserve store of vitamin A in the young rats 
might be as low as possible, the mothers were given the experi- 
mental vitamin A-free diet at periods varying from five to thirteen 








. 
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days after parturition. The young were weaned at 23 days and 
placed on this ration which consisted of :— 


Casein (fat- and vitamin-free) ... a me 18 
Wheat starch ... et ki ae si 50 
Dried yeast eos va oa os su 

McCollum’s salt mixture (No. 185) ... ae 5 
Hardened cottonseed oil en Pe mae 15 
Lemon juice 5 


with a small amount of pot. iodide solution (0064 g. KI for 300 
g. casein) and sufficient water to make into a stiff paste. 
Vitamin D was given in the form of radiostol (0-02 ml. per rat 


twice weekly). 


Occurrence of Xerophthalmia and Keratoconus 


Of the 30 rats in the experiment all developed xerophthalmia in 
some degree, but there was considerable variation in the time of 
appearance of the symptoms, in the severity of the eye lesion 
itself, and also in the severity of the xerophthalmia relative to 
other lesions. In most cases, moreover, xerophthalmia appeared 
in one eye in advance of the other, and was more acute in one 
eye. In 2 rats the first sign of xerophthalmia (retraction of the 
eyeball) was seen 20 days after weaning ; in other rats the earliest 
symptoms were noted 22 to 36 days after weaning. In the case 
of the 2 rats which showed symptoms after 20 days, vitamin A 
dosage was begun 12 days later. One of the two recovered in 8 
days, no apparent abnormality remaining in the eyes, while both 
eyes of the other animal perforated within 3 days. In some rats 
the eye condition appeared to be the chief lesion present, while 
in others the animal died from some visceral lesion before the 
xerophthalmia was very acute. Nine rats died before vitamin A 
dosage was begun, or within 3 days thereafter, and in 3 rats the 
eyes perforated. These rats were thus useless for the purpose of 
the experiment. Of the remainder, 12 developed keratoconus, and 
4 of these were killed when the keratoconus had reached a 
maximum size. 

Xerophthalmia in the rat.—The appearance of xerophthalmia 
in rats is well known to those engaged in vitamin A research 
work, but as acute xerophthalmia in human beings in this country 
is practically an unknown disease, many ophthalmic surgeons in 
all probability have never seen the condition. A clinical descrip- 
tion will therefore not be out of place. As the rat eye and the 
human eye differ in shape a brief description of the anterior 
segment of the rat’s eye is necessary. The most noticeable feature 
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is the comparatively large cornea. It fills the whole of the 
palpebral fissure, projecting well forward between the eyelids, no 
white or sclerotic being visible. Consequently when such an eye 
is inflamed no redness of the eyeball can be seen. 

The first sign of xerophthalmia in the rat is a retraction of the 
eyeball or enophthalmos. This early symptom may pass un- 
noticed, unless one keeps in mind the fact that the eyes of a healthy 
rat are very prominent. The enophthalmos is followed in 2 or 3 
days by a narrowing of the palpebral fissure, lacrimation, and 
redness of the borders of the eyelids with possibly some debris 
lying near the internal canthus. The redness of the eyelids is 
_ more noticeable in the albino than in the hooded rat. After this 

stage the eye lesion appears to take one of two forms. In some 
animals the cornea becomes dry and lustreless, the lashes of the 
lower eyelid turn inwards and rub on the cornea, and there 
appears:to be loss of corneal sensation. No further change may 
then take place until the rat dies from some visceral lesion. In 
others a dark brown discharge gathers on the borders of the eye- 
lids and adheres to the cornea especially on its lower half, the 
cornea becomes uniformly cloudy, pus accumulates, the cornea 
disintegrates and the eye is destroyed. 
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Production of keratoconus.—Keratoconus was produced only in 
rats that had acute xerophthalmia. The xerophthalmia was 
allowed to progress until the cornea showed a central haze, the 
animal being then given a concentrated dose of vitamin A. If 
vitamin A was given too early, the eyes cleared up with remark- 
able rapidity, leaving apparently no abnormality, but if dosing 
was delayed too long the eye perforated and was useless for further 
experiment. In cases where keratoconus developed the sequence 
uf the symptoms was as follows: by the second day following the 
administration of vitamin A the discharge had become much less, 
the eyes were partly open and the cornea showed a central pro- 
trusion. This protrusion increased and came to a point. It took 
on an average 10 days for the cone to reach a maximum size. 
Of the 12 rats which developed keratoconus, 3 showed the con- 
dition bilaterally. In one, the cones were so large and protruded 
to such an extent that the animal had difficulty in closing its 
eyelids over the tips of the cones. (Fig. 1.) 


Curability of Xerophthalmia and Keratoconus 


Xerophthalmia.—lf dosing is begun early, acute xerophthalmia 
usually clears up very rapidly without leaving any apparent 
abnormality. 

Keratoconus.—If keratoconus has developed, the cornea may 
regain normal contour in a comparatively short time, but in all 


the cases we have observed, corneal nebulae remained, and the 
rats appeared either to have a less degree of hypermetropia or to 
be actually myopic. As several of the rats were killed when the 
cones reached a maximum size, we do not know whether or not 
the cones in some suffer no retrogression. Gudjonsson states, 
however, that sometimes rats cured of xerophthalmia have pro- 
nounced exophthalmos (sic) the rest of their lives. 

Clinical examination of the surviving rats.—Seventy-six days 
after weaning the surviving 8 rats (which had had keratoconus) 
had atropine dropped into both eyes. All had corneal nebulae in 
one or both eyes. One still had a certain degree of keratoconus 
with vascularisation of the cornea. The pupils failed to dilate 
or dilated irregularly in 6 of the eyes that had suffered from 
keratoconus, anterior synechiae being present. The pupils of the 
remaining two dilated fully. All the eyes had suffered from acute 
xerophthalmia. It was possible to estimate the refraction in 10 
eyes. One had 10 dioptres of hypermetropia, two had 8 dioptres, 
one 6 dioptres, three 2 dioptres, one 1 dioptre of myopia and two 
2 dioptres of myopia. In all there was irregular astigmatism. No 
attempt was made to estimate the amount of regular astigmatism. 

In normal rats it was found that the hooded breed averaged 8 
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dioptres of hypermetropia while the albinos averaged 10 dioptres 
of hypermetropia. The refraction of all those examined did not 
vary more than one dioptre in rats of the same strain. The refrac- 
tions were estimated by finding the highest plus lens in the 
ophthalmoscope that left the optic disc in clear focus. An attempt 
was made to estimate the refraction by retinoscopy but this was 
unsuccessful owing to the difficulty of controlling the rat, and also 
owing to the fact that any deviation from the optic axis gave a 
different value. This we suspected was due to the high con- 
vexity of the cornea and to the relatively large lens. 


Suggested Mechanism of the Production of 
Keratoconus in the Rat 


Fuchs divides ectasiae of the cornea into two main divisions :— 
_ Staphyloma 
Ectasiae of inflammatory origin 
Keratectasia 


__— Keratoconus 


Ectasiae of non-inflammatory origin ——— 


~ Keratoglobus 


Staphyloma is caused by perforation of the cornea with prolapse 
of the iris. As all rats were discarded when the cornea perforated 
this condition is not included. 

Keratectasia is a protrusion of the cornea, subsequent to its 
weakening by some previous inflammatory process, such as inter- ~ 
stitial keratitis or pannus. The cornea protrudes as a whole and 
not in the form of a cone. 

Keratoconus.—The central portion of the cornea bulges for- 
wards in the form of a cone without any sign of inflammatory 
symptoms. 

Keratoglobus is a congenital defect and is not comparable to 
the conditions described in this paper. 

The ectasiae produced in all the rats without exception were in 
the form of central cones. As has been already stated, all had 
acute xerophthalmia, but it is well known that acute xerophthalmia 
even in human beings is remarkable for its non-inflammatory 
nature. (Parsons, 1934.) The majority, but not all, had anterior 
synechiae and it is thought that in those so affected this might 
have been a factor in the production of the cones. With one 
exception (the rat in the original experiment) keratoconus was not 
observed until the 2nd or 3rd day after vitamin A dosing had 
begun. The production of the keratoconus appeared to coincide 
with the opening of the eyelids, so it was thought that when the 
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weakened cornea lost the support given by the tightly shut eye- 
lids, it was unable to withstand the intra-ocular pressure, and 
bulged forwards. As it was not possible to measure the intra- 
ocular pressure clinically in the rat, it is not known whether or 
not the intra-ocular pressure was normal, but in the case of those 
with anterior synechiae it is Suspected that it might have been 
raised. This in all probability was the case in the rat that 
developed keratoconus before vitamin A was given. Anterior 
synechiae had formed by some unknown means, and a temporary 
rise of intra-ocular pressure supervened which appeared to be too 
great for the weakened cornea to withstand. 

Comparison with keratoconus in human beings.—In view of 
the occurrence of keratoconus in rats asa sequel to xerophthalmia, 
it seems probable that in countries where xerophthalmia among 
the human population is not uncommon, varying degrees of kera- 
toconus should be found. This we understand from conversations 
with experts who saw the experimental rats, is true at least for 
Egypt. In Great Britain acute xerophthalmia is practically un- 
known. Chronic and low grade xerophthalmia due to sub-optimal 
intake of vitamin A may, however, be more prevalent than is 
realised. The cornea may be weakened by intermittent attacks 
and permanent stretching of the tissues may take place without 
obvious vascularisation or other pathological sign. Keratoconus 
in European countries is rare, myopia and myopic astigmatism are 
common ; their production may be due to the same mechanism. 
We do not suggest that keratoconus is due in every case to 
avitaminosis A but we do know that from lack of vitamin A, 
eye lesions can be produced experimentally in rats in 100 per cent. 
of cases and keratoconus with comparative ease. 

In the human child exactly similar eye lesions going on to per- 
foration are produced by vitamin A deficiency. It does not appear 
to us unreasonable to think, therefore, that if a child is receiving, 
over a lengthy period, a diet deficient in vitamin A, the cornea 
and sclerotic may become weakened and unable to withstand the 
increased pressure when the child is eventually given an adequate 
diet. The child may not develop keratoconus but probably will 
develop myopia or myopic astigmatism, if the pathological 
changes in man are comparable with those with rat. 


Summary 


Keratoconus has been produced experimentally as a sequel to 
acute xerophthalmia in rats on a vitamin A-free diet. In most 
cases the cornea regained its normal contour after a few weeks 
dosing with vitamin A, corneal nebulae and myopia remaining 
as permanent defects. 
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The writers are indebted to Dr. J. T. Irving, Head of the 
Physiology Department, for his interest in this work. 
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A COMPARISON OF LENS AND SKIASCOPE 
METHODS IN RETINOSCOPY WITH 
UNDILATED PUPILS 


BY 


W. J. B. RIDDELL 


GLASGOW 


For over thirty years the routine refraction work in the Ophthal- 
mic Institution in Glasgow has been carried out by means of a 
circular skiascope designed by H. Wright Thomson. The instru- 
ment consists of a sheet aluminium wheel nine inches in diameter 
mounted on the end of a half inch aluminium tube which is fifty 
inches in length. Within the circumference of the disc lenses are 
fitted, the number of which is conditioned by their diameter. The 
instrument with which most of the subsequent observations were 
made has thirty-six half inch lenses of the following powers: 
plus 80, 7-0, 60, 50, 40, 3:5, 30, 275, 25, 225, 20, 175, 
15, 1-0, 0:75, 05 and 0-25, followed by the corresponding minus 
powers in the reverse order.. When in use the tube is tucked well 
under the arm and the disc is rotated close to the patient’s eye 
on a plane at right angles to the visual axis. With a little practice 
it is not difficult to keep the lenses close to the observed eye and 
also to maintain the working distance at a full metre. Failure 
to attend to these two points leads to obvious fallacies. It is my 
own practice to refract the right eye with my right eye and the 
left one with my left. This enables the patient to fix a distant 
target and thereby relax his accommodation. The side of the 
wheel facing the observer is painted white on the plus half and 
black on the minus; the strength of each lens is indicated in 
numerals visible to him. A folding type with a telescopic tube 
has also been made, but the essential features of the instrument 
have not been changed since its introduction. In the evolutionary 
series of such instruments the skiascope is a simplification of 
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Javal’s optometer. A somewhat similar arrangement was em- 
ployed in the Prentice retinoscope combined with Lionel Beale’s 
ophthalmoscope, but the working distance was reduced to a third 
of a metre. The modern refracting head is in its turn derived 
from these instruments. 

The original purpose of the device was to facilitate routine 
refraction work in school children. It was used by Mcllroy in 
the investigation of the refraction of 1,335 unselected L.C.C. 
school children and the figures resulting from this investigation 
are quoted in the literature relating to refraction curves. As the 
method is not in general use, it seemed to me to be worth while 
to establish the relationship between the usual trial case method 
and the skiascope, before curves provided by one method could 
be compared with those provided by the other. If close correla- 
tion were established between the two methods, the use of the 
instrument would lighten the laborious work involved in the con- 
struction of refraction curves amongst unselected samples of the 
population. 

The essential feature of the Wright Thomson skiascope is the 
simplicity of its construction. Anyone familiar with the refract- 
ing box and trial frame method of performing retinoscopy will 
find it a time-saving device of great value in doing retinoscopy with 
a dilated pupil. It is of particular value in restless children who 
are usually interested in the wheel moving round. It does not 
frighten them. In routine hospital refraction work under a 
mydriatic followed by a post-mydriatic examination the instru- 
ment has stood the test of many thousand cases in the West of 
Scotland. So much so that refractionists have been trained in 
the Ophthalmic Institution without ever having seen a refracting 
box. My own experience has been that the number of complaints 
received is no greater than in clinics where the refracting box 
method is employed. For teaching purposes the orthodox method 
is the more satisfactory because it takes longer and comparison 
between the light movement seen by different observers can be 
made without disturbing the setting of the trial lens. 

The instrument has been used for a number of years in my 
private practice in cases where only an approximation of the 
refraction was required in the first instance, or prior to the use 
of a mydriatic. As confidence increased it was employed as an 
indicator to tell which lenses were required for retinoscopy by the 
undilated trial frame method. The readings provided by both 
methods were recorded and used for the subjective testing of the 
patient. The series of two hundred and fifty cases used in this 
paper were done with these objects in view. The primary purpose 
was not to compare one method with the other, but to act as a 
check in the individual case. Thus the material is as far as 
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possible unbiased. An impression was formed that the skiascope 
readings tended to be lower than the readings made by the ordinary 
method. That is they appeared to be more myopic. The follow- 
ing calculations were made in order to find out whether or not 
this clinical impression was correct. The method of comparison 
employed was to plot the thousand readings provided by two 
hundred and fifty cases where the refraction was within the plus- 
minus eight range of the instrument, against the readings found 
by the trial frame method. Within these limits the cases were 
consecutive and unselected. 

It was found that in 308 readings the skiascope was one cell or 
more lower, i.e., more myopic, in 494 readings the same figure 
was recorded and in 198 the skiascope was one cell or more higher, 
i.e., more hypermetropic. When a large difference was found in 
practice, it was taken as evidence that the patient’s accommoda- 
tion was very active and that a mydriatic should be employed. In 
all cases the skiascope was used first and it is possible that greater 
relaxation of accommodation was obtained when the refraction 
was done the second time by means of trial lenses because the 
patients knew what was required of them. Also the fact of an 
instrument moving in front of the eye tends to attract the patient’s 
attention to close range. This was the impression I got from an 
extensive trial of a refracting head some time ago. I have not 
been able to detect any gross variation in the ordinary three-cell 
trial frame between the front and back cell, when refracting with 
low powers, although the distance between the cells may be as 
much as one centimetre. 

The instrument makes it easy to work at a full metre, a con- 
dition which cannot be fulfilled by any of the skiascope racks 
which have been described from time to time, unless the observer 
has got quite exceptionally long arms. Such racks are probably 
more extensively used on the Continent than in this country. By 
the use of this circular skiascope the labour of routine hospital 
refraction work can be very much reduced, and it forms a most valu- 
able control method in undilated retinoscopies. One point which 
the figures cannot illustrate is the accuracy with which low degrees 
of astigmatism can be estimated by any one familiar with the use 
of the instrument. With experience it is possible to estimate the 
intermediate values which are not actually present. My own 
practice is to indicate a high or low value by the appropriate sign, 
after the reading has been written down. Confirmation is obtained 
at the post-mydriatic test in hospital, or by the usual trial frame 
method in private practice, if no mydriatic has been employed. 
Such adjustments have not been used in compiling the figures 
analysed. : 

I am indebted to Miss Francis of the Statistical Department, 
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University College, London, for constructing the following table 
from the data provided by the two hundred and fifty patients. 
In each patient the Right Horizontal and Vertical Meridians 
and the Left Horizontal and Vertical Meridians were 
measured by both methods. Thus there were four sets of two 
hundred and fifty duplicate readings. For each set, and for the 
whole thousand, tables were drawn up of the lens-skiascope read- 
ings. The results are summarised in the table. In each case, 
with the exception of the left-horizontal, the mean of the lens- 
skiascope differs significantly from zero, showing that the mean 
lens readings are definitely higher than the mean skiascope 
readings. 


TABLE 


| 
HORIZONTAL | VERTICAL 


Right | Left Right | Left 


-2°0 
-1°75 
-1'5 
- 1°25 ey, | ss 
-1°0 6 
-0°75 nu 2 
-0'5 2 19 
-0'25 33 
0 
+0°25 37 
+0°5 | 18 
+0°75 3 
+10) | P= 
+1°25 . 
+1°5 1 
Totals - 250 250 
Mean - _ 270 1 ‘062 
pb. . . | *3723 . ‘3765 
PS i 1°1468 2°6041 

















5% level of t - | : 1°96 ; 1°96 





* This standard deviation is the estimated population value obtained by using 
the formula 


the usual formula is, of course, 
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Repeated observations were made upon a small series of patients 
by the undilated lens method and it was found that in a number 
of readings they differed among themselves by as much as 1-0 D. 
This would indicate, of course, that the patients’ accommodation 
was very active and would be used in practice as a warning against 
too great reliance upon the undilated method. Considering the 
total distribution of lens-skiascope readings it is seen that 10/1,000 
1 per cent. lie outside -1 to+1 limits. The greatest error likely 
to be made by the lens method is not known, but if it is assumed 
to be 1-0 D, then the skiascope method appears to be comparable 
with the lens method since, although the individual skiascope 
readings tend to be lower than those of the lens method, in general 
only about once in a hundred times will they fall outside the 
limits of error which could be made by the use of lenses. 

The correlation between lens and skiascope readings is very 
high being equal to 09873. This high coefficient is to be ex- 
pected since it measures the association between two series of 
measurements taken in the same objects. If both methods were 
perfect and also the observer, the correlation would be 1. Since 
we have only an approximate idea as to how the lens readings 
may vary, we cannot draw rigid conclusions about the accuracy 
of the skiascope method. If the standard deviations, taken from 
the marginal totals, had been very much greater for the skiascope 
method than for the lens method, we should have suspected that 
this was because the skiascope method was the more variable, 
although the truth could not have been reached without an exten- 
sive series of repetitive measurements. However, the marginal 
standard deviations of the two series of readings are about the 
same (skiascope 2°649 and lens 2:660). While we are unable to 
draw any rigid inference from this, it appears that the skiascope 
readings are probably not much more variable than the supposedly 
more accurate lens readings. 

Pearson cufves were fitted to the distribution of lens readings 
and skiascope readings. They both proved to be of type IV with 
quite similar equations. This was to be expected as of the six 
curves collected by Dunstan, five were of type IV. The only 
exception was Wibaut’s new-born distribution which was of 
type I and dealt with the data formed by pooling the results 
of four observers. As the material used for this paper was 
derived from patients differing widely in age and in social position 
no significance can be attached to the refraction curve and the 
detailed figures are not given. 

It is with great pleasure that I acknowledge the amount of help 
and kindly criticism given to me by Miss David of the Statistical 
Department, University College, London, and the laborious calcu- 
lations carried out for me by Miss Francis. 
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Summary 


1. A useful type of skiascope has been re-described. 

2. It has been used for routine hospital refraction work for 
over thirty years and has proved a valuable time-saving device. 

3. Figures provided by two hundred and fifty cases in which 
both trial frame and skiascope were used have been compared. 

4. A high degree of correlation was found. 

5. It is suggested that this device might be employed in the 
construction of refraction curves from unselected samples of the 
population. 

6. The skiascope readings tended to be lower (i.e., more 
myopic) than the lens method. 
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PATHOGENESIS OF THROMBOSIS OF THE 
CENTRAL RETINAL VEIN AND OF 
CONSECUTIVE GLAUCOMA* 


BY 


PAUL WEINSTEIN, M.D. 


ASSISTANT AT THE OPHTHALMOLOGICAL DEPARTMENT OF THE 
ALBERT APPONYI POLYCLINIC AT BUDAPEST 


GLAUCOMA may be termed, analogously to eclampsia, a ‘‘ disease 
of theories.’’ Its clinical manifestation is far from being uniform, 
let alone its much discussed aetiology. The chief symptom is 
increased ocular tension, the cause whereof has been ascribed by 
former authors to an occlusion of the root of the iris, the circula- 
tion of the off-leading vein being impaired, and stasis developing 
within the eye. In opposition to this view, modern investigators 
look for general connections, being effective besides this local one, 
and believe such have been found in the system of blood-vessels. 
Clinical classification corresponds to the assumed connection inas- 
much, as inflammatory glaucoma characterised by capillary vaso- 
neurosis, simple glaucoma chiefly manifesting with persons 
suffering of arteriosclerosis, and finally glaucoma consecutive to 
thrombosis of the central retinal vein, called also haemorrhagic 
glaucoma, have been distinguished. Pathogenesis of the latter 
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will be discussed subsequently. Blood-pressure was determined 
by applying Plesch’s tonoscillograph, a device rendering satis- 
factory insight into the state of the walls of the vessels. 

A survey of the cases including mostly people of advanced age 
(42-78 years), whose systolic pressure increased (140-270 mm. of 
mercury, 1.¢., 459-1062 inches), and whose tonoscillograph was 
characterised (in 70 per cent.) by a curve of considerable amplitude, 
and disclosed curiously enough, 70 per cent. developing the disease 
in the left eye. 

Twenty-three out of the 50 cases suffering from thrombosis of the 
central retinal vein, developed glaucoma. Detailed consideration 
reveals that in 16 of thé cases blood-pressure surpassed 180 mm. 
of mercury (3:14 inches) and in 19 the amplitude of the oscillo- 
gramm came up, or surpassed 15 mm. (057 inch). Concerning 
vision, absence of sensation of light and counting of fingers at 
a distance of half a metre (1818 inches), indicated that the main 
branch of the central retinal vein had been obliterated by the 
thrombosis, while in almost every other case, wherein no glaucoma 
followed thrombosis, vision remained much better, a sign of the 
thrombosis being only partial. 

Histological examination of 15 eyes, removed on account of 
absolute glaucoma, disclosed the angle of the chamber to be 
normal, so glaucoma could not have been caused by occlusion of 
the iris-root. In 7 cases the central retinal vein displayed grave 
alterations (endothelium proliferated), in 5 cases the arterial walls 
had thickened extremely, possessing partly a_ particularly 
developed adventitia, and disclosing hyaline degeneration. The 
artery appeared to be normal in 2 of the cases. Comparing 
histological and tonoscillographic findings, a coincidence of large 
tonoscillographic amplitude and destroyed precapillaries with 
thickened walls, and endothelial proliferation was disclosed, while 
a normal tonoscillogram corresponded to capillaries with normal 
structure of their wall. 

These observations prove that in cases of thrombosis of the 
central retinal vein, the entire system of vessels is altered to a 
considerable degree, the musculature of the arteries being deficient 
in elastic elements, a circumstance, sequence whereof is the large 
amplitude of the tonoscillogram. The wall of the small vessels 
(arterioles, precapillaries) is thickened, its endothelium showing 
hyaline degeneration and hyperplasia. These alterations neces- 
sarily cause grave metabolic trouble in the eye. 

Thrombosis of the central retinal vein is followed by glaucoma, 
if the main branch has been obliterated. As Wessely and others, 
myself included, have proved, the ocular tension at the moment 
of thrombosis of the impaired eye is lower than that of the other 
one, and glaucoma develops only gradually during several weeks 
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time. The origin of this type of glaucoma differs doubtless from 
that of the acute form, the increase of tension of the latter being 
instantaneous. Every thrombosis of any organ whatsoever is 
instantaneous, and acid, lactic acid, acetic acid, citric acid, etc., 
are formed within the territory afflicted, and this applies to the 
eye similarly. 

It is permitted to assume that the effect of such acid sub- 
stances causes the vitreous body which is in an essentially colloid 
State, to swell, ultimately producing glaucoma. 

This possibility has been discussed by several authors, but is 
still undecided. According to the opinion of Duke-Elder and 
Goedblaed, leading authorities in this field, the vitreous body is 
incapable of such a degree of hydration, that glaucoma may 
be caused by it. Our investigations applying Krogh’s osmometer, 
prove that the hydratation of the vitreous body against physiolo- 
gical salt-solution, is 985 mm. of water (7 mm. of mercury) (3:85 
inches and 0:27 inches). Simultaneously with our research, Lenti, 
an Italian investigator, found by application of the same method 
similar results. 

By a second series of determinations the hydration of the 
vitreous humour against the aqueous humour was determined, 
results being essentially the same, namely, 97:3 mm. of water. 
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By a third series, the hydration of the aqueous was investi- 
gated without result, as had been foreseen, it containing practically 
no protein, and therefore no hydrationable colloid matter being 
present. 

These investigations having proved the presence of a measur- 
able hydration of the vitreous body, it was determined sub- 
sequently in presence of 1 per cent. of lactic acid (the normal 
content of the vitreous and aqueous humour of lactic acid being 
around 80-50 per cent. milligrams) (0-07 per cent. grains). It 
was found out, that it corresponded to 1660 mm. of water equal 
to 12 mm. of mercury (647 and 0-471 inch respectively). The 
result of this final serial (Diagram), is a proof of the vitreous 
body being capable of increasing ocular tension by the influence 
of pathological products of metabolism, obviously as a sequence 
of a shift of the pH. Consequently in cases of thrombosis of 
the central retinal vein, it may cause glaucoma to arise. 

How far could these experimental results be utilised for thera- 
peutic purposes? Alas, an eye blind from consecutive glaucoma of 
central retinal vein thrombosis has, owing to the unbearable pain, 
to be removed. The pain-alleviating effects of X-ray irradiation 
are well known, although the cause is not. This method of foreign 
authors of treatment of eyes tormented by absolute glaucoma, has 
to be regarded as a great advance, as in many cases removal could 
be avoided by its application, although the tissues do not soften 
by it. We applied this treatment in 3 cases of haemorrhagic 
glaucoma. Irradiation of 50 per cent. H.E.D., twice repeated, did 
in one of these cases not alleviate pain and the eye had to be 
removed; in another case the pains stopped altogether after a 
single irradiation, and in one case, the patient has been free of pain 
for 5 years, having received two irradiations and the tension of his 
eye is below normal value. 

Accepting the validity of the assumption that consecutive glau- 
coma following thrombosis of the central retinal vein, is really due 
to swelling of the vitreous body, the possibility of reversing this 
process could be considered, as generally the colloidal state is 
reversible under favourable chemical conditions. It seems that 
X-ray treatment exerts besides its pain-alleviating effect another 
influence, diminishing swelling in cases of absolute glaucoma and 
therefore should always be applied. 


Summary 
Thrombosis of the central retinal vein occurs in individuals 
of advanced age, whose blood-pressure is high (180 mm. of 
mercury or above), the amplitude of their tonoscillograms exceed- 
ing 15 mm. 
The histological examination of the central retinal vein discloses 





396 PAUL WEINSTEIN 


its wall to have thickened, its endothelium displaying hyaline 
degeneration and proliferation, the adventitia disclosing hyper- 
plasia of connective tissue. 

In such cases thrombosis of the central retinal vein is followed 
by glaucoma, its main branch being obliterated. 

Glaucoma forms in such cases by accumulation of patholo- 
gical products of altered metabolism (carbonic acid, lactic acid, 
acetic acid, citric acid, etc.), the vitreous body swelling gradually 
by their influence. Under normal physiological conditions, 
hydration corresponds to 98:5 mm. of water, and under the in- 
fluence of lactic acid augments to 1660 mm. 


X-ray irridiative treatment of haemorrhagic glaucoma is 


indicated. 








SIGNIFICANCE OF VENOUS PULSATION 
OF THE EYEGROUND* 


BY 


PAauL WEINSTEIN, M.D. 


Report of the Eye Department of the Albert Apponyi Polyclinic 
at Budapest: (Director : Géza Lobmayer, M.D., 
Chief: Ivan Waldmann, M.D. 


PULSATION of the eyeground has been known since 1853 (van 
Tright, Coccius), but the origin of this.phenomenon is still much 
discussed. ‘There can be no doubt as to the pathological nature 
of arterial pulsation. Under normal conditions diastolic pressure 
of the central retina) artery surpasses ocular tension, and in con- 
sequence, circulatory flow is not impaired, but if ocular tension 
increases, as for instance with glaucoma, and surpasses diastolic 
pressure of the central retinalartery, which diastolic pressure is about 
half of the value of that of the brachial, being about 30 mm. of 
mercury, the flow being obstructed, arterial pulsation starts. The 
same is the case if the ocular tension being normal, the diastolic 
pressure decreases considerably; then the normal ocular tension 
becomes relatively higher than the diastolic pressure of the central 
retinal artery, and pulsation ensues as in cases e.g. of insuffi- 
ciency of the aorta, collapse or grave anaemia. 

In opposition to the pathological nature of arterial pulsation of 
the eyeground, venous pulsation is regarded dogmatically as being 
physiological. Two theories prevai) concerning its origin. 
According to one of them, spontaneous venous pulsation is caused 
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by the wave of arterial ‘pulsation transpiring through the capil- 
laries, into the vein and thus inducing it to pulsate. The other 
theory, generally accepted, is represented by the final analysis 
of Serr (Arch. f. Ophthal., 1987, Yol. CXXXYVII, p. 487). 
According to this view, the pressure of the central retinal vein is 
1-2 mm. of mercury (0:039-0:078 inches) higher than the tension 
of the eye, a fact easily proved by very gently pressing a finger 
against the eye, and thereby causing an increase of pressure equal 
to 1-2 mm. of mercury. In this case the central retinal vein pul- 
sates. But if the difference of 1-2 mm. of mercury between ocular 
tension and venous pressure is absent, an increased amount of 
blood enters the eye at every systole, ocular tension increases 
accordingly, and surpassing the venous pressure, causes the vein 
to pulsate, circulation being obstructed. 

Consequently, the venous pulsation of the eyeground is chiefly 
dependent on ocular tension, evident also by the fact, that under 


the influence of mydriatics, the spontaneous venous pulsation 


increases. Baurmann reported (1925) observations according to 
which the pressure of the central retinal vein is furthermore 


dependent on intracranial pressure (i.c.p.), inasmuch as spontane- 
ous venous pulsation disappears simultaneously with the increase 
of i.c.p. But he, as well as Kukan, report cases in which 
despite the augmentation of i.c.p., venous pulsation was present. 

To elucidate this question has been the chief aim of the present 
investigation. As, according to my previous investigations, 
the blood-pressure of the eyeground is generally diminished in 
pregnant women, and according to Professor Imre and Stephen 
de Grdész, ocular tension is likewise decreased in them, my 
investigations started by examining them, and it was found out 
that in 38 per cent. of the women sent by the obstetrical depart- 
ment of our Polyclinic, spontaneous venous pulsation was 
apparent. The age of these women varied between 18-38 years. 
Blood-pressure of the individuals displaying venous pulsation 
varied between 95-150 mm. of mercury of systolic pressure, the 
average was 123 mm. (353-1468 inches, average 4:84 inches) of 
mercury. Systolic pressure of that group, members whereof did 
not display venous pulsation, ranged between 110-118 mm., 180 
mm, of mercury average (4330-5116 inches, average 7-081 
inches). Material of the internal department examined, revealed 
that venous pulsation is more commonly present in individuals, 
who have a disposition to hypotonia, complaining about head- 
ache and giddiness. Consequently I came to the assumption that 
spontaneous venous pulsation of similar cases may be due to the 
circumstance, that in accordance with arterial hypotonia, venous 
pressure in general has diminished likewise. Venous pressure 
determined by Groak’s method at the cubital vein of such persons, 
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determinations having been conducted in co-operation with George 
Reisner, M.D., rendered normal values between 5-11 c.c. of water 
(2-44 inches) in everyone of the cases investigated, and ocular 
pressure was found to be likewise normal, rendering values 
between 20-26 mm. of mercury (0:786-1:021 inches). 

Subsequently the i.c.p. was investigated. According to Baur- 
mann and Hippel, as has been mentioned above, the pressure of 
the central retinal vein increases correspondingly to the increase 
of the i.c.p. A case is quoted proving this. Cysternal puncture 
was followed by collapse, and while it lasted, spontaneous 
venous pulsation became apparent, which had not been present 
previously, and disappeared again concomitantly with recovery. 
Another case displaying spontaneous venous pulsation got 
seriously unwell after a cysternal puncture. 

Convincing proof for the dependence of the pressure of the 
central retinal vein and spontaneous venous pulsation of the 
fundus of the eye, on i.c.p. was rendered by a series of experi- 
ments, in the course of which persons displaying spontaneous 
venous pulsation were put into a prostrate position and their head 
bent backwards, thereby increasing cranial pressure, the spon- 
taneous venous pulsation stopping instantly. The same was the 
case if Queckenstedt’s sign was elicited by pressing the finger 
against the carotid, while the patient was sitting, i.c.p. being 
increased thereby also. 

But spontaneous venous pulsation did not disappear despite 
prostration with another type of cases, suffering from Basedow’s 
disease and hypertonia, cases where with the amplitude of the pulse, 
i.e., the difference of systolic and diastolic pressure, was large. 
Venous pulsation in such cases did not develop with pressure 
of the vein decreasing in connection to the undulations cf ocular 
pressure, concomitant with the revolutions of the heart, as Serr 
believes, but exclusively by transpiring of the wave of capillary 
pulse towards the vein. 

According to my researches spontaneous venous pulsation 
of the eyeground therefore originates by two mechanisms. One 
of them consists of a transpiring of the arterial capillary pulse- 
wave at high blood-pressure, towards the vein. The other works 
by the i.c.p. being eventually diminished, the pressure within the 
central retinal vein being reduced to the level of ocular tension, 
and thus inducing pulsation. There can be of course no discus- 
sion about the validity of Pines’ opinion published in the August 
number of the Brit. Jl. Ophthal., 1938, according to which local 
anatomical conditions, namely, an angular bend of the central 
retinal vein within the physiological excavation of the papilla 
influences pulsation, the less so, as in a given case the one, or 
other, or both eyes display venous pulsation. 
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PARACENTRAL CAPSULE FORCEPS AND 
A GRID VECTIS 


BY 
J. HORTON YOUNG 


CHELMSFORD 


I HAVE detailed below, information of two new instruments, made 
for me by Messrs. John Weiss and Sons, Ltd., of 287, Oxford 
Street, W. They are: 


(1) Paracentral Capsule Forceps. 
(2) A Grid Vectis. 


The Paracentral Capsule Forcepbs.—This instrument represents 
certain advances on existing instruments and has been designed 
with due consideration to the anatomical and mechanical factors 
acting in the operation for extra-capsular extraction of cataract. 

The anatomical considerations which induced me to design the 
instrument were based on the fact that : 


(1) The anterior surface of the lens is convex. 


(2) The anterior lens capsule is thinnest at the central zone, 
and thickest in the paracentral zone. 

The mechanical factors and disabilities of the other types of capsule 
forceps were that the straight-toothed blades grasped the lens 
capsule about the anterior pole. Moreover, the teeth of these 
forceps were such that they tended to lacerate the anterior capsule 
into ribbons and leave a great proportion of it behind to form a 
secondary cataract, thus defeating the purpose and design of the 
instrument. 

The paracentral capsule forceps has thus been designed to 
eliminate these factors and to meet the anatomical relationships 
existing in the human eye. 
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This capsule forceps is based on the cross-action principle for 
rapidity and ease in operative manipulation. It consists of a body, 
neck and head. 

The body of the instrument forms a tripod the essential elements 
of which consist of two lateral arms, united in cross-action about a 
fixed vertical central pin, each of the lateral arms and the central 
pin ultimately forming part of the head-piece of the forceps. 

The cross-action section of the body is placed at its centre so 
that a double cross-action results. 

Normally, on introduction of the head of the instrument into the 
anterior chamber, the blades of the head are in complete apposition, 
pressure on the body above the centre-piece separates the blades, 
while release of pressure enables the spring action of the arms to 
close the blades and grip the lens capsule. If the fingers are then 
lowered below the centre-piece and pressure applied, the already 
held capsule is gripped more firmly. This last action also improves 
the operative efficiency and ease with which the intra-ocular 
manipulation can be carried out. 

The neck possesses an identically tripled angulation in each of 
its three elements. The angle near the head is fairly steep to 
prevent the free edge of the iris being caught on closure of the 
blades. This point is of importance in the operative technique, 
described below.’ The second angle carries the blades over the iris 
and through the corneal wound. The final angulation is steep and 
gets the body of the instrument clear of the globe. 

The head of the paracentral capsule forceps is unique and 
presents the following features. It consists of a central circular 
ring attached to the fixed central pin, so designed that it engages 
in the paracentral zone of the lens capsule. Its under-surface is 
bevelled to fit the curved lens surface while it is armed with (non- 
lacerating). gripping teeth, turned circumferentially over the greater 
portion of its extent. 

These teeth interdigitate with similar teeth on the mobile lateral 
jaws, which have curved blades, to approximate the circumference 
of the first central pin. 

The mobile jaws are equipped with gripping teeth, which point 
axially. 

The head of the instrument then gets a double grip of the capsule 
in the paracentral zone on each side of the central lens axis. 

Measured in terms of “linear attachment ” the instrument is two 
and a half times as efficient as other types of capsule forceps. The 
superior aspect of the head is so excavated that the engaged capsule 
has room to seat itself without causing an undue separation of 
the blades. 

Operative Technique.—The usual Graefe incision is made and the 
anterior capsulectomy attempted before iridectomy is done. 
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The head of the instrument is inserted through the corneal wound 
with the smooth upper surface against the wnder-side of the 
sectioned cornea. 

For the right eye the capsule forceps is held in the /eft hand, 
and in the right hand for the left eye. This prevents cramping and 
allows one to guide the forceps towards the centre of the lens. 

As the introduction of the blades takes place, the smooth surface 
is kept against the cornea and free of the iris. 

When the steep angle of the neck of the instrument reaches the 
circumference of the sectioned cornea, the cornea is made to slide 
gently up the neck by tilting the body of the instrument back 
slightly. This will bring the central axis of the fixed centre pin 
over the central axis of the lens. 

The blades are then separated and made to engage the capsule, 
and the capsule separated by lateral tearing movement. 

The removal of the forceps with the engaged capsule is the 
reverse of the above manipulation of introduction. 


The Grid Vectis.—This instrument consists of the usual vectis 
loop into which has been inserted a fine mesh. 

The mesh (or grid) has been designed to allow aqueous and 
degenerate vitreous to sieve through, but not thickened lens matter. 

The grid prevents the escape from the vectis of dislocated lenses 
situated in awkward positions within the globe. It prevents 
“doubling” through the loop ofa shrunken lens, and enables the 
operator to secure the nucleus of the hypermature cataract. 

I have known the vectis cut the lens in two and the problem 
of removing the portions is almost insuperable. The grid will 
prevent this. 

Such conditions as friable foreign bodies in the anterior chamber 
can now be attempted with some hope of success. Such foreign 
bodies include sandstone, coal and glass. 

The vectis head-is saucer shaped, attached to a malleable silver 
stem, so that the head can be adjusted to any angle to suit the 
needs of the surgeon. 








THE COUNCIL OF BRITISH OPHTHALMOLOGISTS 


Annual Report 1938-39 


The Council presents its report for the year 1938-39. At its 
meeting in July the following were elected Officers :—President : 
Sir John Parsons; Vice-Presidents: Mr. R. A. Greeves and Mr. 
W. H. McMullen; Hon. Treasurer: Mr. Humphrey Neame; Hon. 
Secretary: Mr. M. L. Hepburn. 
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The following were appointed to serve on the Executive Com- 
mittee:—The President, Hon. Secretary and Hon. Treasurer 
(ex-officiis), with Messrs. Cardell, Doyne, Greeves, Law, and 
Miss Mann. 

Owing to the formation of the New Ophthalmic Group Committee 
of the British Medical Association, the Council of British Ophthal- 
mologists is no longer officially represented on this Committee, but 
they have been invited to send two members to act as observers 
with the right to express an opinion but with no voting powers. 
Messrs. Cardell and Doyne were elected to represent the Council 
of British Ophthalmologists in this capacity. 

The Council has to record with regret the death of Mr. Russ 
Wood, one of the permanent members of the Council. 

During the year the Council has not been called upon to deal 
with any problem of special importance. 

Several facts in connection with sight-testing opticians have been 
reported to the Executive Committee by the observers appointed to 
the British Medical Association Ophthalmic Group Committee. 
Thus (1) it was discovered that the Air Ministry in the pamphlet of 
instructions issued to recruits had asked for a declaration of visual 
acuity by “an optician.’ On protest being made this was amended 
to “‘an ophthalmic surgeon, the eye department of your local 
hospital, or by a qualified optician.” After further representations 
to the Air Ministry the form issued to recruits now omits any 
suggestion as to how the sight should be tested. (2) A proposal for 
a round table conference with the Ophthalmic Group Committee 
was made by the Central Optical Council (representing some of 
the sight-testing opticians), but it was opposed as being liable to 
misrepresentation. (3) The North London Association of Ophthal- 
mic Opticians approached the M.O.H. of Kensington with an ofier 
to train opticians to act at first aid posts, casualty clearing hospitals, 
etc., for A.R.P. work. The opticians will be in charge of the eye 
cases. Action by the British Medical Association resulted in the 
offer being refused. It is felt that if opticians are recognised as 
being capable of giving these services the fact will not be lost sight 
of by their organisations, should they agitate again for recognition 
by Parliament. 

Any expenses of the Council have been met out of the funds in 
the hands of the Hon. Treasurer. 











OPHTHALMOLOGICAL SOCIETY—ANNUAL CONGRESS 403 


OPHTHALMOLOGICAL SOCIETY—ANNUAL CONGRESS 


The Annual Congress of the Ophthalmological Society of the 
United Kingdom was held at the Royal Society of Medicine, 
London, on Thursday, Friday and Saturday, April 20, 21 and 
22, 1939. 

The President, Mr. T. Harrison Butler, D.M., was in the Chair 
and gave an address of welcome to the visitors and members of 
the Society. He read an admirable Presidential address on the 
“Anterior capsule,’ dealing with its development, anatomy, 
physiology, slit-lamp appearances and pathology. 

The Bowman Lecture was given by Professor Weve on 
‘“‘Diathermy in ophthalmic practice.” The lecturer gave a most 
comprehensive review of his subject fully illustrated by some 
excellent coloured lantern slides and a coloured film showing the 
methods of investigation and the operative technique for retinal 
detachment. 

The discussion on ‘‘ The problems of refraction” covered a large 
field including a description of general principles, methods of 
estimation, description of various forms of apparatus and the 
clinical aspects of this subject. An item of considerable interest 
was Dr. Bedell’s lucid demonstration of his excellent coloured 
fundus photographs. 

Below is published an abstract of the papers. 


Dr. T. HARRISON BUTLER, 
“The Anterior Capsule.” 


The anterior capsule will be held to include the capsule proper ; 
the zonular lamella with the insertions of the fibres of the suspensory 
ligament ; and the epithelial lining. 

The anatomy and physiology of the capsule.—Its thickness in 
different zones and the influence of this inequality on accommoda- 
tion. Does the elasticity diminish with age, and has this any 
influence upon the onset of presbyopia? The tendency of the 
hyaline capsule to split into layers under the influence ot disease 
and maceration. 

The zonular lamella has a loose attachment to the hyaline 
capsule, and does not require maceration to make it separate. It 
probably has a different origin from that of the hyaline capsule. 
The attachments of the fibres of the suspensory ligament to the 
zonular lamella were demonstrated. The epithelial cells are the 
oldest part of the lens, older even than the central lucid interval. 
They are the original cells that formed the lens-plate, and have not 
altered in any way since they formed the anterior part of the 
invaginated lens capsule. They have nothing to do with lens 
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growth, but have a purely nutritional function. This is a vital and 
not a purely physical process. The anatomy of the cell layer was 
described. 

Development.—The embryology of the epithelium and of the 
capsule was discussed. The various theories of the origin of the 
suspensory ligament were touched upon. 

The slit-lamp appearance of the anterior capsule.——The lens- 
shagreen and its cause were described, with the Spmnateel cells 
and Vogt’s shagreen spheres. 

The pathology of the anterior capsule.—Vestiges of the tunica 
vasculosa anterior, pigment stars, Ernest Thomson’s disease. 
Anterior polar and pyramidal cataract. The imprint and its cause. 

Injuries to the capsuie.—Vossius’ ring. Effect of lightning. The 
capsule after cataract operations. Prolapse of vitreous through 
holes in the capsule. Proliferation of capsule leading to thickening 
with the formation of Elschnig’s pearls. Incarceration of capsule 
in wounds, with cell proliferation and subsequent glaucoma. 

Separation of the zonular lamella due to age; to shrinking of the 
lens after irido-cyclitis; to accident, dislocation of the lens, etc.; 
and to radiant energy. The so-called capsular glaucoma. 


Dr. W. J. B. RIDDELL, 
“Multiple Factors in Hereditary Eye Disease.” 


From time to time pedigrees have been published which contained 


two or more hereditary conditions. In some the conditions appear 
to be inherited independently and are the result of chance matings. 
In others a closer relationship appears to exist and they become 
identifiable syndromes. Parallel with these pathological conditions 
there has grown knowledge of inherited conditions which do not 
cause serious disability. Examples of these are the various sero- 
logical reactions which identify agglutinins in the blood and in the 
saliva, and the phenyl-thio-carbamide reaction for taste. The 
theoretical possibility of constructing human chromosome maps 
was shown a few years ago and this led to the deliberate search for 
multiple factor pedigrees with the object of establishing genetic 
linkages. Such linkage has been established in the case of colour- 
blindness and haemophilia. A pedigree containing colour-blindness, 
blue sclerotics, deafness and fragilitas ossium has been investigated 
serologically and chemically. A summary of this work was given 
in the paper. 


Dr. M. KLEIN, 
“A Survey of Different Methods of Wound 
Closure after Cataract Extraction.” 
The different methods of closing the wound after cataract 
xtraction were considered under the following headings :— 
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1. Conjunctival flap. 
2. Kuhnt’s conjunctival apron. 
3. . Liegard suture. 
Statistics were given and the relative merits of the various 
methods discussed. 
NoTeE.—In the Trade Exhibition (on the stall of Messrs. Davis 
Keeler) Dr. Klein demonstrated a new lamp for ophthalmic 
operations. 


Dr. W.-J. W. FERGUSON, 
“Bipolar Electrolysis in the Treatment “ 
Detachment of the Retina.” 


Description and demonstration of instruments used, which are 
those of von Szily. 

Methods of anaesthesia and approach, and dosage used. 

Post-operative treatment. 

Short notes of a few cases, with special reference to the types of 
cases suitable for treatment. 

The advantages of the treatment appear to be: ease of access, 
absence of adhesions (which simplifies further operation if this is 
necessary), easy and accurate estimation of dosage, relative absence 
of post-operative reaction and pain, and relatively slight visible 
scarring of the retina. 


Mr. F. A. JULER, 
“ Hypotony after Sclero-Corneal Trephining.” 


Occasional cases of persistent hypotony occur and cause anxiety. 
The clinical accompaniments are choroidal detachment, pupillary 
exudate and lens opacity. Cases were related and appropriate treat- 
ments suggested.. A readjustment of the conjunctiva over the 
hole seems sometimes to be of value, and a fresh flap rotated from 
the temporal side is suggested as being the most suitable method. 


PROF. DR. HANS LAUBER, 
“Pallor of the Disc.” 


The author discusses the different causes of discolouration of the 
disc: anaemia, lipaemia and ischaemia, which latter is the most 
important cause. Ischaemia can be the consequence of difterent con- 
ditions: glaucoma, quinine poisoning, retrobulbar neuritis and optic 
atrophy. In many cases of this affection, the pallor of the disc is 
the expression of disappearance of nerve fibres and their substitution 
by glial or even connective tissue; also simultaneous disappearance 
of capillaries. In tabes, the mechanism is to a certain degree 
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different.. The pallor is partly due to ischaemia, caused by dispro- 
portion between (normal) intra-ocular tension and diminished 
arterial pressure in the vessels of the disc and the retina, This is 
proved by reappearance of pink colouring of the disc in cases where 
one succeeds in raising arterial pressure and in lowering intra- 
ocular tension. The reappearance of pink colour of the disc is one 
of the symptoms of improvement of the eye condition. Pallor of 
the disc is consequently not synonymous with atrophy of nerve 


fibres. 


Dr. HARALD GJESSING, 
“On Holth’s Iridencleisis Anti-Glaucomatosa.”’ 


Post examination of 198 iridencleises ad modum Holth in chronic 
glaucoma—6 to 280 months after the operation. 

The author has from August, 1911, to December, 1938, performed 
iridencleisis anti-glaucomatosa ad modum Holth as his “* method of 
choice”? in 252 cases of chronic glaucoma. 198 of the cases were 
re-examined 6 to 280 months after the operation. Of these 24 
were operated on either with total iridectomy or a peripheral iris 
inclusion. The others are, as far as the author has noted in his 
journals, operated on with a meridional iridotomy. 

No second operation has been performed after an iridencleisis save 
in one single case, where a cyclodialysis of Heine had to be done to 
lower sufficiently the tension of a still painful, blind eye. But 
iridencleisis has been done in 3 cases where other operations had 
been tried before without result. 

The iridencleisis has as a rule been performed with the 6 mm. 
bent stop keratome, designed by Holth. Only in a few cases the 
subconjunctival tunnel has been made by a pair of scissors. The 
author thinks that the first mentioned technique is of the greatest 
importance for producing a subconjunctiva) fistula, It also appears 
that the meridional iridotomy is the superior method regarding the 
decrease of tension. None of the fistula-forming material is lost, 
the pupil is but slightly dislocated and dazzling of the eye is avoided. 

Directly following the operation the author has to note two cases 
of traumatic cataract and onecase of blindness due to an intra-ocular 
haemorrhage. 

In 144 (72°2 per cent.) of all the re-examined eyes, the intra-ocular 
tension was found normalized without pilocarpine and in a further 
36 this was obtained by using pilocarpine 2-4 timesa day, which 
before the operation had not been able to bring the tension down to 
norma). Thus: tension was normalized in 90°9 per cent. of all the 
re-examined cases by the iridencleisis. 

Visus was unaltered or even bettered in 80°3 per cent. of the 
followed-up cases. The younger the patient was when operated on 
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the better he seems to stand the operation as regards the visus—and 


also the campus. 
The field of vision was kept or even bettered in 170 (85°9 per cent.) 


of the iridencleises. 
The average result of the three above mentioned factors—tension, 


vision, and field of vision, gives 85°7 per cent. apparent cures. No 
more than any other glaucoma operation, however, does iriden- 
cleisis yield any absolute security for a lasting good result. The 
author thinks, however, that if the progress of the glaucoma is 
stopped for 36 months after the iridencleisis, there is a fair hope of 
@ lasting cure. 

Just as in other glaucoma operations, the best results are obtained 
when early operation is performed. The author thus thinks; 

The iridencleisis by Holth, especially combined with meridional 
iridotomy, gives a relatively certain and lasting result without 
exposing the eye to any considerable risk later on of cataract, late 
infection, or sympathetic ophthalmitis. 


MR. H. B. STALLARD, 
A coloured cinematograph film of certain 
ophthalmic operations, prepared for 
the instruction of students, 
This film has been designed with the object of instructing students 
in the main principles and steps of certain ophthalmic operations. 


Whilst this method of teaching is not altogether ideal for the 


needs of post-graduate students, it serves a purpose for the instruc- 
tion of large numbers of undergraduates in the general teaching 


hospitals by presenting to them in a short period of time the main 
features of certain common ophthalmic operations, thus saving 


them from spending in the ophthalmic operating theatre some 
hours which they can ill afford from an overcrowded curriculum. 


THE BOWMAN LECTURE 


PROFESSOR WEVE, 
“Diathermy in Ophthalmic Practice.” 


After a short introduction some historical notes were given on the 
invention of diathermy and its applications in medicine, followed 
by a chapter on physics concerning diathermy and a description of 
the apparatus used nowadays, including the electrodes. 

The foregoing permits us to understand that: diathermy has a 
wide field of application in ophthalmology, chiefly by some qualities 
that are characteristic of it—as, for instance, the possibility of 


getting strictly limited effects with accurate dosage, the fact that it 
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does not cause shrinking scars but gives very soft and flexible ones, 
that it stops haemorrhages and acts antiseptically, and above all 
that it may be applied to the interior of the eye without opening 
the bulbus. 

After showing that the only reaily reliable method of measuring 
the energy required for surgical purposes is a biological control with 
help of the ophthalmoscope, a number of applications is studied. 

After a short review of the applications on the eyelids and the 
outer eye—among which epibulbar sarcomata and carcinomata are 
specially referred to—the applications in intra-ocular tumours was 
described, followed by the use of diathermy in glaucoma. Another 
wide field of application is the modified sclerotomy with removal of 
fluid in cases of vitreous opacities in chronic inflammation and 
intra-ocular haemorrhages. Trans-sclerotic extraction of foreign 
bodies from the interior of the eye is much facilitated by diathermy. 

The next addition to our list is the active combating of some 
forms of intra-ocular tuberculosis. Here the course of the disease 
may be considerably shortened and eyes may be saved that without 
intervention would in all probability have been lost. 

The greatest successes of diathermic surgery are gained in the 
treatment of detachment. The technique used by the author is 
demonstrated by a colour film made in his clinic by Messrs. Keeler. 


DISCUSSION 


“The Problems of Refraction.” 


Mr. C. B. GouLpEN (General Principles). 


Visual acuity. 
(a) Light sense. 
(6) Form sense. 
i. Grating acuity. 
ii. Contour acuity. 
ili. Letter acuity. 
(c) Colour sense. 


Snellen’s test types (1842). 


Founded on Hooke’s observations of minimum angle of 
visual acuity (1645). 


Distant types. 


To be used at least at 6 metres distance. 
Illumination necessary, 10-ft. candles. 


Near types. 
Used at 30—40 cms. 
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Test lenses. 


Variety of lenses needed : 

Spherical. 

Cylindrical. 

Prismatic. 

Note.—Advantage of plano-spherical lenses. 
Lenses to be mounted in discs and not rims. 


Test frames. 


Three cells near together. 
Adjustable for: 
i. Separation of right and left cells, either singly 
or together. 
ii. Height and projection of bridge. 
ili. Angle of front. 
They should be engraved with ‘standard notation” of 
inclination of cylinder. 


Retinoscopy. 
Source of light. 
Diaphragm lamp of Gullstrand on the slit-lamp plan. 
Advantage of plane transparent mirror. 
Measurement of punctum proximum. 
i. Measurement of amplitude of accommodation. 


ii. Check on correcting lenses in the test frames. 


Muscle balance. 


Method of Maddox (1890). 
i. In the distance. 
ii. At the reading distance. 
Measurement of amplitude of convergence. 


Mr. A. H. Levy (Methods of Estimation). 


In addition to the minimum requirements as enunciated previously 
there are many other instruments and apparatus available for what 
might be termed refinements in refraction or attempts to obtain 
more accurate results. 

-First among these aids is the ophthalmometer or keratometer. 
This is an instrument which affords the observer an exact measure 
of the refractive power of the anterior surface of the cornea—in 
any or all of its meridians. Principles of construction—method of 
use—considerations in applying results. 

Refractionometers—various types, with a description of the Zeiss 
parallax instrument—its principles of construction—methods of use 
and difficulties. 
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Duochrome test—principle and method of use. 
Astigmatic fans. 
Maddox rods and other tests for heterophoria. 


Mr. R. AFFLECK GREEVES (Clinical Aspects). 


Consideration of the purposes for which glasses are prescribed. 
Types of headache, caused by errors of refraction. Should migraine 
be included? Other symptoms attributable to refractive errors 
The use of mydriatics. Difficulties arising in subjective testing. 
Senile cataract, vitreous opacities, etc. Special problems involved 
in the correction of hypermetropia, myopia and presbyopia, in- 
cluding associated errors of balance. Points in the correction of 
errors of balance. Ocular paresis. The correction of amblyopia, 
anisometropia and aphakia. Glasses for different occupations. 


Mr. W. H. MCMULLEN (Anisometropia). 


Some observations with regard to its relation to amblyopia and 
defective binocular vision. Discussion of causes of discomfort often 
felt when unequal glasses are worn. 


PROF. TERRIEN and Dr. RENE ONFRAY (Use and Value of the 
Diploscope in Routine Refractions). 


After prescribing glasses, the diploscope gives an easy way of 
quickly and accurately testing: 
(a) The visual acuity of each eye. 
(6) The binocular vision. 
(c) The compared size of the images of each eye. 
(d) The rate of accommodation. 
(e) The muscular imbalance of the corrected eyes. 
When glasses are chosen by the ordinary method it is advisable: 

1. To use the three letter test with the smallest letters which 
may be seen at 1m.20, 0m.50, and 0m.33. You have then (a) a 
verification of the visual acuity tested with the ordinary test 
types and (b) a testing of binocular vision. If the patient 
does not succeed in the three letters test you have to seek 
other correcting glasses. 

2. You must ask the patient if the three letters look the 
same size, above all if the letter on the left (seen by the right 
eye) has the same height and width as the right letter (seen by 
the left eye), if not you must change the glasses; try a stronger 
convex lens to magnify a letter, or a weaker concave lens to 
diminish the other letter. The recent work on aniseikonia 
shows the importance of this test. 

3. Suppose the three letters test is successfully read at all 
distances and the three letters look of equal size, you have to 
try the four letters test. 
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(a) If the four letters are seen in proper position, you may 
conclude that the muscular imbalance is not unpoised by the 
correcting lenses and that there is no strain of accommodation ; 
if the letters get slightly crossed, the letters seen by the right 
eye moving to the left and the letters seen by the left eye 
moving to the right, there is a slight divergence, which is a 
normal position of rest in simultaneous vision; you have not 
to change the glasses. But if the letters uncross one another, 
the two letters seen by the right eye moving to the right and 
the two letters seen by the left eye moving to the left, there is 
convergence and, according to Donders’ law, you may conclude 
that it proves an effort of accommodation; the eyes would 
probably get strained by the glasses and you have to try 
stronger convex or weaker concave lenses. 

(b) The same test shows if the four letters are on the same 
horizontal line; if not, the eyes are not on the same level and 
one must add prisms correcting the hyperphoria. 

So simple and cheap an instrument as the diploscope gives an 
accurate answer to the usual question: “‘ Will the patient sustain 
his spectacles without strain ?” 


Wing-Commander P. C. LivincsTon (Refraction in its Relation- 
ship to Latent Deviations). 
Is a refraction to be graded difficult because it is objectively so or 


because subjective reactions within the patient make it difficult ? 
Certain ocular muscle defects are described and the assistance to 
be obtained through the use of correction with or without the added 
aid of prisms is discussed. 
Three cases are mentioned as being typical of the problems 
involved. 


Dr. Vicror Purvis (Estimation of Astigmatism). 
1. The use of crossed cylinders in the subjective estimation of 
cylindrical strength and axis. 


2. The use of the streak retinoscope. 
3. A cinema film to show the contrast between ordinary mirror 


and streak retinoscopy. 


Mr. J. P. F. LLoyp, 
“The Treatment of Increased Ocular Tension 
with Diathermy.” 
This is not a new treatment, but an excellent and effective one 
which is often neglected. 
Possible reasons for this neglect. 
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The nature of ae diathermy current and methods of 
producing it. 

The effect of the current on living tissues in general and the eye 
in particular. 

Apparatus and technique of application. 

Some important practical points. 

Summary of personal cases: successful, partially successful, 
failures. 

The response which may be expected in various types of case. 

Can this form of treatment cause damage ? 

Conclusion. This form of treatment is frequently successful as 
a primary measure in cases of acute and sub-acute glaucoma of 
every type, and can often at least defer operation on an acutely 
inflamed eye. 


Mr. J. MINTON, 
“The One-Eyed Worker in Industry.” 


The one-eyed worker is at present employed in all branches of 
industry. Such men are to be found in the building trades, working 
on ladders, roofs, scaffolding, etc. ; in the heavy engineering trades, 
working on every type of machine and in the engine rooms; and in 
tool-making where great precision is needed. 

One-eyed people can be divided into two groups. 1. Those who 
have had an amblyopic eye from birth or childhood. 2. Those who 
have lost an eye in the course of employment in adult life. The 
first group suffers from few handicaps in daily life and at work; 
they enter most trades or professions. The second group, after a 
period of visual readjustment, often returns to its pre-accident 
employment. It develops reasonably quickly some perception 
of depth. The degree of such depth perception acquired depends 
on such factors as (1) age, (2) intelligence and previous experience, 
(3) sex and (4) the loss of the dominant eye. 

A questionnaire was sent to a great number of industrial estab- 
lishments in this country by the courtesy of the Industrial Welfare 
Society. The replies received point to the fact that pre-employment 
visual examination is being carried out by many firms and that one- 
eyed men are being refused employment. The visual standards 
required from employees by a great number of firms are 6/6 or 6/9 
in each eye. The certifying factory surgeon and the industrial 
medical officer should be advised by the ophthalmic profession as to 
the visual standards required in various occupations. Arbitrary 
visual standards set by employers and medical officers, such as 6/6 
and 6/9 in each eye, are unnecessarily high for a great number of 
occupations. 

A list of visual requirements in industry might be usefully drawn 
up and would act as a guide in the selection of suitable candidates 
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for employment. With the increased scope of industrial medical 
service and the more frequent pre-employment visual examination 
the one-eyed men will more often be refused employment. 

The Declaration of Liability offers the workmen a safeguard for 
the loss of earning power in the future and should be made 
compulsory in all cases of the loss of an eye. 


Mr. G. T. W. CASHELL and Dr. S. K. Kon, 
“Studies in Lactose and Galatose Cataracts in Rats.” 


Mitchell and her collaborators in America observed the develop- 
ment of nutritional cataract in the rat by using high concentrations 
of lactose and galactose in the diet. 

As whole milk, which contains 40 per cent. of lactose on a dry 
basis, had never been reported to produce any toxic changes in the 
lens of the rat, it was of interest to find out whether the lactose as 
present in milk differed in toxicity from isolated lactose in con- 
ventional diets. 

Groups of rats were fed on various diets containing lactose and 
galactose and the eyes of each rat were examined weekly with an 
ophthalmoscope, the pupils being dilated with guttae atropinae, 1 
per cent. Slit-lamp examination was made in many cases. 

The stages of development of the cataract in each rat were 
plotted graphically against the time taken and the differences 
between the effect of various diets were noted. 

The first experiment (Diets 1 to 6) was to compare the toxicity 
of lactose present in dried and natural skim milk with that in 
artificially prepared diets. No difference was found in this respect 
between a synthetic diet of the same composition as dried skim 
milk and the natural product itself. Diets containing less protein 
were more toxic. Likewise fresh liquid skim milk was more toxic 
than the dried product. 

The second experiment, in which a dried milk powder was fed as 
such or reconstituted with water, confirmed the finding that greater 
liquid intake increased the toxicity. In the third experiment 
galactose was used to ascertain whether the cataracts regressed after 
discontinuation of the toxic agent ; and whether high percentages of 
protein tended to protect the lens. These suppositions were 
confirmed. 


Mr. E. WOLFF, 
“Some Aspects of the Blood Supply of the 
Optic Nerve and Retina.” 
The arteries which supply the optic nerve do so through a rich 
pial network which acts as a distributing and regulating centre. 
The vascular supply to the nerve can be accurately studied by 
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the position and size of the septa. The centre of the cross-section 
of the intra-cranial portion, where the papillo-macular bundle runs, 
is relatively poorly supplied with blood and this may, according to 
Behr, be responsible for the retro-bulbar neuritis (central scotoma) 
seen in toxic amblyopia, multiple sclerosis, and the Foster-Kennedy 
syndrome. 

The arteria centralis makes five bends from its position under the 
nerve till it reaches the retina. 

While branches from the central artery, before it reaches the 
optic nerve, take a very important part in its blood supply, from its 
point of penetration to its bifurcation the arteria centralis probably 
has nothing to do with the nutrition of the nerve. In this connection 
special emphasis is laid on the collateral vessels which enter the 
nerve with the central artery. 

The central retinal vein, as opposed to the artery, anastomoses 
freely with the choroidal veins and the veins corresponding to the 
circle of Zinn; it also receives numerous tributaries in the nerve. 


Mr. LINDsAY REA, 
“Further Uses of the Curved Retrobulbar Needle.” 


The needle, made of platinum, has a gentle curve with a broad 
flange: this flange is held between the thumb and forefinger. If 
the patient directs his eye upwards and inwards the space between 
the external and inferior recti comes into view and it is here that 
the needle is introduced. The eye is cocainised in the ordinary 
way, then by means of a short, straight needle a bleb is raised just 
at the junction of the bulbar conjunctiva and Tenon’s capsule. The 
needle is gently pushed round in Tenon’s space until the point 
touches the short ciliary nerve, the patient usually indicating this 
by an exclamation. One or two c.c. of 2 per cent. procaine and 
1/30,000 adrenalin in saline are introduced. The fluid should not 
appear round the corneal limbus; if it does, the needle has been 
allowed to turn in the fingers. In dealing with a case of acute 
glaucoma I used 4 minims of 1/1,000 adrenalin added to 1°5 c.c. of 
4 per cent. procaine and adrenalin in order not only to render the 
eye anaesthetic for operation but also to reduce the tension. With 
such anaesthesia it is not necessary to use a general anaesthetic 
when operating for acute glaucoma as was so commonly taught 
at one time. 

Perhaps the greatest use that can be made of this retrobulbar 
needle is in the operation for cataract. The strength of the solution 
is 2 per cent. procaine, adrenalin 1/3000 in saline, one or two c.c. 
being injected according to the size of the eyeball. In a few 
moments such anaesthesia can be produced that the corneo-scleral 
suture can. be. introduced or an iridectomy done if considered 
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necessary. Frequently there is no pain at all during the first 
24 hours after the operation. 

One need not inject the skin around the orbit; the pricks of the 
needle often upset nervous patients, but when the eye is cocainised 
the introduction of the retrobulbar needle is a painless matter. In 
my experience patients do not squeeze after eye operations if they 
do not suffer pain, and so with retrobulbar anaesthesia from this 
standpoint there is a good chance of the wound being allowed 
to heal well and rapidly. In conjunction with scopolamine and 
morphine medication the most nervous patient can have a cataract 
operation performed. Only once did I have to use evipan as well. 

Another most useful occasion for the use of the retrobulbar 
needle is the repair of a prolapsed iris. When an eye has to be 
removed (as in the case of an elderly patient) or when a patient is 
suftering from cardiac disease the retrobulbar needle stands us in 
good stead. When an eye is removed under retrobulbar anaesthesia 
a glass or metal globe can be inserted. 

This needle enables us to make intra-ocular surgery painless. 
The more one uses this method of anaesthesia, the more one is 
convinced of its extreme usefulness. 


Mr. J. ADAMSON and E. F. FINCHAM, 
“The Effect of Lenses and Convergence upon 
the State of Accommodation of the Eye.” 

Changes in the state of accommodation cannot be determined by 
the usual retinoscopic method because the lenses which must be 
used to bring the focus of the emerging light to the plane of the 
mirror influence also the vergence of the light entering the eye and 
thus may cause a change in accommodation. In this investigation 
the light from a fixation object was reflected into the eye by a 
transparent plane mirror, and the refraction was measured by means 
of the coincidence optometer operating through the mirror. The 
lenses which were used to induce changes in the state cf accommo- 
dation were placed in the path of the light from the object but out 
of the path of the optometer. It was found that accommodation 
remained unaltered within certain limits, with the maintenance of 
best vision, while the vergence of the light entering the eye was 
modified by positive and negative lenses. In addition, the effect of 
the state of convergence of the eyes upon the state of accommodation 
was also investigated. It was found that changes in convergence 
influence the state of accommodation; that the accommodation in 
binocular vision differed from the monocular state by amounts 
dependent on the presence and magnitude of horizontal muscle 
imbalance. In all cases measurements were made only while the 


subject maintained clearest vision of fine detail. 
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Mr. W. O. GIBSON TAYLOR, 


“The Effect of Enucleation of one Eye on 
the Growth of the Face.” 

Fifty cases were investigated at intervals of from two to ten years 
following removal of an eye in childhood. External measurements, 
confirmed by X-ray examination, indicate that enucleation, before 
the age of seven years, results in an aberration of development in 
both size and shape of the orbit, This abnormal development 
aftects in some part the surrounding air sinuses. - 


ProrF. Dr. Hans LAUBER, 


“Combined Operations for Glaucoma.” 

In cases of glaucoma, refractory to applied single operations, the 
author combined iridectomy with cyclodialysis, either performing 
the latter from the iridectomy incision after iridectomy had been 
completed, or performing cyclodialysis on the temporal inferior 
quadrant of the globe and iridectomy above. For another group of 
glaucoma cases, posterior sclerotomy was selected immediately 
preceding iridectomy. The combined operations have proved 
efficacious in the majority of cases. 


Dr. T. J. PHILLIPS, 
“The Therapeutic Use of Short-wave Diathermy 


in Ophthalmology.” 


Diathermy as the best method of applying heat to the eye has 
been used for a long time. About two years ago short-wave 
diathermy took its place for the following reasons :— 

(1) Portability of the machine. 

(2) Less risk of burns to the patient. 


(3) May be safely used on an eye after trauma or operation. 
(4) The depth at which the heat is produced is controllable. 


(5) Results show that its effect on the eye are obtained in a 
shorter space of time. 

Comparison of different types of machine and in particular the 
comparison of the bi-polar electrode and the cable electrode. 
Method of carrying out the treatment. 


Conditions in which the treatment is used. Comparison of 
results. 


MR. L. P. JAMESON EVANS, 
“Tobacco Amblyopia: Pathology and Treatment. 


Clinical features: the scotoma: value of scotometry, variations 
of position and of density: changes during treatment. Relation 
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between tobacco and alcoho). Recovery in relation to the con- 
sumption of alcohol in comparison with tobacco smoking. Types 
of tobacco: water content in relation to toxicity; significance of 
water content in processes of manufacture. The mechanism of 
elimination of the toxic agent: the rdle of the liver. Susceptibility 
and immunity. Nicotine and other products of tobacco combustion, 
in relation to vaso-constriction. Theories of pathology: inflamma- 
tory, degenerative: vaso-constriction as a factor. Treatment on 
classical lines and by vaso-dilatation compared. 


The Annual Dinner was held on Thursday, April 20, at the - 
Langham Hote) and was we)) attended. The President's invitation 
to members of the Society to bring ladies to the dinner received a 
favourable response. 

Mr. Charles Goulden proposed the toast of the guests to which 
responses were made by Mr. Hugh Lett and Air Vice-Marsha) Sir 
Alfred W. Iredell. Mr. Foster Moore proposed the toast of the 
President. 

In connection with the Congress a trade exhibition of instruments 
and apparatus was held in the College of Nursing. 

On Saturday afternoon members of the Congress were conducted 
over the Middlesex Hospital and shown there cinematograph films 
of ophthalmic operations and treatment by Professor Lindner 


(Vienna) and a film by Davis Keeler on the methods of making 
and fitting contact glasses. 








ABSTRACTS 
1.—_ MISCELLANEOUS 


(1) Glees, M. (Griefswald).—Changes in the optic nerve resem- 
bling the Foster Kennedy syndrome due to arteriosclerosis. 


(Dem Foster Kennedyschen Syndrom ahnliche Veranderun- 
gen der Sehnerven durch Arteriosklerose).. Klin. Monatsbl. f. 


Augenheilk., Vol. C, p. 865, 1938. 

(1) Glees describes three cases showing the Foster Kennedy 
syndrome (optic atrophy in one eye, with papilloedema in the 
other), which were due to arteriosclerosis of the carotids and not to 
aneoplasm. There was a binasal loss of field but the usual central 
scotoma was absent. 


D. R. CAMPBELL. 
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(2) Poos, F. (Munster).—Uveal blood vessel reactions and intra- 
ocular pressure. (Uveale Gefassreaktionen und Augendruck). 
Klin. Monatsbl. f. Augenheilk., Vol. Cl, p 210, 1938. 

(2) Poos discusses the balanced reactions between arterioles and 
capillaries in the normal eye—with reference to certain experiments. 
In inflammatory conditions the nervous control of the vessels is 
disturbed. For instance, in glaucoma, primary venous obstruction 
probably leads to increased permeability and paralysis of the capil- 
laries and arterioles and until the compensatory influence of the 
latter is regained, intra-ocular pressure cannot be regulated. This 
explains why eserine, pilocarpine and glaucosan are often ineffective, 
whereas the removal of toxic products by puncture of the anterior 
chamber or the osmotic action of intravenous injection of hypertonic 


saline, may reduce the tension. 
D. R. CAMPBELL. 


(3) Dunnington, John H. (New York).—Intraocular tension in 
cases of sarcoma of the choroid and ciliary body. Arch. of 
Ophthal., September, 1938. 

(3) Dunnington studied the intra-ocular pressure—measured 
with a Schidtz tonometer—in 55 cases of proved sarcoma of the 
uveal tract. His object was to determine the value of this test in 
the differential diagnosis between a serous detachment of the retina 
and one due to an intra-ocular neoplasm. In each case the tension 
of both eyes was taken. The results so far as the sarcomatous eye 
was concerned were as follows :—Higher tension 15 cases (27:3 per 
cent.) equal 11 cases (20-0 per cent.) lower 29 cases (52-7 per cent.). 
In 9 of the 15 cases in which the tension of the affected eye was 
higher, the disease had progressed to the second stage and definite 
secondary glaucoma was present. It can be said therefore that in 
the early stages of sarcoma of the choroid or ciliary body, at least 
65 per cent. of cases showed a lowering of intra-ocular pressure. 
The amount of this lowering varied in the different cases from 
2-10 mm. Hg, the average being 5. The decrease in pressure was 
just as common in the choroidal as in the ciliary body cases. 


F. A. W-N. 


(4) Gandolfi (Parma).— Two cases of bilateral amaurosis. 
(Amaurosi bilaterale da alterazioni anatomiche e funzionali 
del circolo retinico). Rass. Ital. d’Ottal., May-June, 1938. 

(4) The first of the men whose cases are here reported, had had 
several slight strokes which had left some cerebral weakness; he 
had suddenly become blind in both eyes. The pressure in the 
retinal artery was almost equal to that in the brachial. There 
were no ophthalmoscopic signs of changes in the retinal vessels. 
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After administration of acetyl-choline the vision returned in part 
but soon faded again. The arterial retinal pressure remained high. 
Further doses of acetyl-choline were given and after a time there 
was some improvement both of general state and of vision. 

The second case concerned a man whose arteries were obviously 
much diseased. The pupils were large and did not react to light. 
Both optic discs were pale, the right oedematous, the left paler and 
clearer; the arteries in the right were very small and the pressure 
could not be measured ; the left were larger and pressure was very 
low. In spite of treatment by acetyl-choline and intravenous 
injections of magnesium sulphate there was no improvement. 
Gandolfi concludes that in the first case there was spasm of the 
arteries; but in the second the cause was probably endarteritis 
with thrombosis. 


HAROLD GRIMSDALE. 


(5) Russo (Bari).—The action of “ Veritol” on the eye. (Azione 
el “ Veritol” sull’occhio). Rass. Ital. d’Ocul., May-June, 1938. 
(5) The substance having the trade name of veritol, is a ~ 
member of the adrenalin-like group; it isa 8 (p-oxypheny]) isopropyl 
methylamine. Russo has examined its action on the eye in a 3 per 
cent. solution of the sulphate in water. One drop produced in 
twenty minutes a considerable enlargement of the pupil, without 
abolishing the reaction to light, or the power of accommodation. 
It was noted that if pilocarpine was dropped into the eye at the 
same time, the mydriasis produced was greater than when veritol 
alone was used. If pilocarpine was instilled an hour after, the 
contraction was more rapid and more complete than that which 
followed in the control eye. On account of its mydriatic power, 
the author thinks it will supersede other mydriatics which act more 
strongly on accommodation. He concludes that it works by exciting 
the sympathetic nerves, and thus producing an active dilatation of 
the pupil. To this primary excitation, follows a stage of hypotony. 
This is shown by the fact that when the mydriasis is passing off, 
further instillation has no effect on the pupil. 


HAROLD GRIMSDALE. 


(6) Tertsch, R. (Berlin).—Bilateral X-ray observation during 
operation. (Die zweiseitige Rontgenbeobachtung wahrend 
der Operation). Klin. Monatsbl. f. Augenheilk., Vol. C, p. 339, 
1938. 

(6) Tertsch describes a helpful method for the removal of a 
non-magnetic foreign body from the eye. Two beams of Réntgen 
rays are directed through the eye at an angle of 90°—one acting 
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from below the chin and the other from the nasal side of the eye. 
The surgeon works in a darkened room and observes the position 
of the foreign body on two small screens. He is thus able to secure 
it by means of special forceps which he directs through a marginal 
incision between “4 and 8 o’clock.” 

The original article should be consulted for further details, 
particularly as to the dosage of X-rays employed. 


D. R. CAMPBELL. 


(7) Magitot, A.—Photophobia. (Photophobie). Ann. dOcul., 
Vol. CLXXIV, December, 1937. 

(7) Magitot presents a critical study of the problem of photo- 
phobia. Photophobia is associated with blepharospasm, pain and 
watering of the eyes. It occurs in some affections of the cornea 
and iris, and sometimes in migraine, neuralgia of the fifth nerve 
and in meningitis. It is not a retinal symptom, it may even be present 
in a blind eye. It is not related to the pseudophobia of neurasthenic 
patients, which is due to retinal hypersensitivity, which may be 
brought on in the same way as an allergic reaction (histamine) or 
by administration of haematoporphyrine. The author discusses 
and rejects the theories of Claude Bernard, Siegwart, Nagel, 
Feilchenfeld, Peters, Wilbrand and Sanger, and Ness, as he finds 
them inadequate to explain all the facts. A higher degree of 
probability can be attributed to the explanation given by Lebensohn. 
Lebensohn is of opinion that photophobia is not associated with a 
reflex contraction of the normal iris, but only with the contraction 
of an iris which shows dilatation of its vessels as the result of an 
antidromic reflex. This reflex travels in the trigeminal nerve fibres 
which run from the iris to the Gasserian ganglion. These fibres 
are sympathetic, and they form the sympathetic spheno-palatine 
ganglion and the ciliary ganglion. It has to be taken into account, 
that the pain of photophobia is of a sympathetic nature. The 
author makes the following objection to Lebensohn’s views :— 
anaesthesia of the spheno-palatine ganglion abolishes photophobia 
without producing anaesthesia of the eye and without influencing 
the dilatation of the vessels of the iris. Therefore, Magitot regards 
a neuralgia of the sympathetic responsible for bringing on photo- 
phobia. However, he is at a loss to explain, why a subconjunctival 
injection of adrenalin, which stimulates the sympathetic, is so 
efficient in damping down photophobia. The author recommends 
the retrobulbar injection of alcohol into the ciliary ganglion as a 
very convenient method of blocking the sympathetic fibres. The 
photophobia does not reappear when the corneal sensation recovers 
two days after the injection. 

HUMPHREY NEAME. 





MISCELLANEOUS 421 


(8) Kravkov, S. V. (Moscow).— The influence of the dark 
adaptation on the critical frequency of flicker for mono- 
chromatic lights. Acta Ophthal., Vol. XVI, p. 375, 1938. 

(8) Kravkov investigated the changes of the critical frequency 
of flicker in the course of the dark adaptation for the monochromatic 
stimuli for foveal vision. 

He found that the critical frequency for foveal vision falls in the 
course of dark adaptation. 

Given the same initial critical frequency existing at the beginning 
of the dark adaptation, the critical frequency is subject to the 
sharpest fall for the blue stimuli, to a lesser degree for the yellow 
and red stimuli, and almost no change is observed in the case of 
the green stimuli. 

The comparison of the curve representing the relative fall of the 
critical frequency of flicker for various monochromatic stimuli with 
the curves of the three fundamental colour excitations of the eye 
shows that the greatest decrease of the critical frequency in dark- 
ness is revealed by the blue-sensitive apparatus of the eye, and the 
decrease is the least for the green-sensitive apparatus. 

The experiments carried out with the protanope have shown a 
considerable fall of the critical frequency for the blue stimuli, for 
all the other rays of the spectrum the rate of the fall remaining 
nearly the same. The latter finding seems to indicate that the 
green and-red sensitive apparatuses of the protonopic eye are not 
differentiated. 


It is probable that the fall of the contrast-sensibility of the eye 
connected with the sensibility of the higher visual nerve centres is 
mainly responsible for the fall of the critical frequency of flicker 
in darkness. 


ARNOLD SORSBY. 


(9) Kravkov, S. V. (Moscow).—Illumination and visual acuity. 
Acta Ophthal., Vol. XVI, p. 385, 1938. 

(9) Kravkov records a series of experiments from which he 

concludes :— 

(1) The changes of visual acuity with illumination show (in the 
case of discerning light objects on a dark ground) a curve 
with a maximum. 

(2) Such a character of the changes in visual acuity with 
illumination has been established both with respect to large 
and small light objects. 

The changes of the degree of irradiation with illumination 
show a minimum only when the effect of irradiation is 
measured on light objects of a small size. 

Therefore it is impossible to explain (as it is done by Wilcox) 
the curve of the changes of visual acuity by irradiation alone. 
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(5) Besides irradiation, the changes in visual acuity are produced 
by the contrast-sensibility of the eye, which invariably grows 
with the increase of brightness. 

(6) The curve characterizing the changes in the irradiation of 
small objects with the increase of illumination, may be 
explained if we take into consideration ‘‘the contrast of 
perceptibility ” which affects the irradiation of light objects 
of a small size. 

ARNOLD SORSBY. 


(10) Raverdino (Brescia).—Localisation of foreign bodies in the 
eye and orbit by the help of a metal circle fixed to the limbus. 
(L’applicazione di cerchetti milliletrati perilimbare per la 
localizazione radiografica dei corpi estranei). Rass. Ital. 
d Ottal., March-April, 1938, 

(10) There are many methods of judging the position of foreign 
bodies by the use of some metallic structure applied to the globe. 
Raverdino uses circular rings of fine silver wire of known diameter, 
fixed to the eye close to the limbus by several points of suture. 
By inspection of the shadow of the ring on the radiogram it is easy 
to see whether the plate has been truly at right angles to the 
direction of sight in which case the image of the ring isa true circle. 
If the axis of vision is parallel to the plate and at right angles to 
the X-rays, the image of the ring will be a straight line. Knowing 
the distance of the plate from the ring and of that from the tube, it 


is easy to work out graphically the position of the foreign body. 


HAROLD GRIMSDALE. 


(11) Tromeur, E. J. Y. (De Rochefort).—Toleration of a foreign 
body in the eye for 29 years. (Corps etranger de l’oeil toleré 
pendant 29 ans). Arch. d’Ophtal., Tome 2, No. 2, p. 124, 1938. 

(11) Tromeur, in taking for his text a case when a foreign body 
was retained in the eye for twenty-nine years without giving rise to 
any serious trouble, but had ultimately to be enucleated, points out 
that in addition to the two factors in regard to tolerance which 
Leber and Lagrange emphasized thirty years ago, depending on the 
chemical and oxidisable nature of the foreign body, there must also 
be considered the individual reaction of the ocular tissues. In some 
cases in spite of the highly oxidisable nature of the intruder its 
presence is well borne. 

He divides the ocular constituents into two groups:—1. Those 
which tolerate a foreign body well, e.g., the lens. 2. Those which 
tolerate them badly: iris, retina, choroid. The toleration to which 
he refers is the resultant appearance of symptoms involving urgent 
interference. In the case which he quotes at length the foreign body 
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‘though searched for escaped detection at the time of the original 
injury. Ultimately it was found that it had imbedded itself in the 
lens and had been surrounded by a protective coat, due perhaps to 
the high temperature of the splinter when it entered. 

It was not until in the passage of time that this protective coat, 
became absorbed and the piece of metal irritated the iris that the 
symptoms of sympathetic arose. 

He stresses the importance of the utmost thoroughness in the 
preliminary examinations of such cases and suggests that the 
appearance of cataract may be more often traumatic than is always 
realised. 

All of which shews the importance of making the most meticu- 
lously careful examinations in all cases of wounds of the cornea. 


F. R. HILL. 


(12) Hertel, E. (Leipzig).—On the operative closure of the wound 
in perforating injuries of the cornea. (Ueber operativen 
Wundverschluss bei perforierenden Hornhautverletzungen. 
Arch. f. Ophthal., Vol. CXXXIX, p. 1. 

(12) Hertel’s published work on this subject has been based 
principally upon war material under his observation and on a study 
of eyes that came to microscopic examination. 

He refers first to the good results often obtained in perforating 
corneal wounds without operative procedure, and alludes to the 
important part in promoting early healing that is played by the 
fibrin coming in from the a.c. between the lips of the wound. 

The great bulk of his material, however, consisted of large gaping 
wounds, often with complications, which necessitated operative 
measures in the form of corneal suture or conjunctival flap. 

Illustrations of microscopic sections are given showing satisfactory 
healing of corneal wounds by both methods, but in discussing the 
results from these methods he points out that, whereas the corneal 
suture effects a uniform closure of the wound in its entire depth, 
the traction exerted by the conjunctival flap on the edges of the 
wound is greater on the superficial layers than on the deep, and may 
thereby lead to a slight gaping between the edges on its posterior 
endothelial surface; the superficial part of the wound, therefore, 
closes more rapidly than the deeper, and this delay in healing of the 
latter may favour the adhesion of iris, etc., to the still unclosed 
wound behind, especially if the a.c. is slow in reforming; an 
anterior synechia of the iris may thus develop where it was at first 
quite free. 

Moreover in the case of the conjunctival flap, while its epithelial 
layer becomes more quickly attached to that of the cornea, the 
connective tissue part of it tends to forma union with the prolapsed 
tissues more readily than with the corneal lamellae, and thus while 
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the wound becomes effectively closed its edges are kept more apart 
by this intervening tissue. Such a result is likely to occur too 
with the so called keratoplastic flap of Kuhnt, which has also the 
disadvantage that through its adhesion with the deeper parts com- 
plications such as sympathetic irritation or iritis may arise which 
lead to excision of the eye. 

Experience has led the author to prefer the method of corneal 
suture, especially for gaping wounds, combined with a conjunctival 
flap. The latter alone he employed only in cases where the situa- 
tion of the wound was such that its edges were likely to become 
approximated without traction. 

His method is first to form a conjunctival flap. The suture is 
inserted by passing the needle not through the whole thickness of 
the cornea but through the edge of the wound next the flap, out 
through the anterior surface of the cornea and the conjunctival flap 
which has been pulled over the cornea: the sutures being inserted in 
pairs, a second thread is passed in the same way close to and parallel 
to the first and the ends of the threads are tied together over the 
flap: needles on the other. ends of these threads are then passed 
through the other lip of the wound and again through the flap and 
the ends tied together over it. The lips of the wound are thus 
directly approximated, and the flap prevents infection of the wound 
and injury to the cornea from the knots. 

THOS. SNOWBALL. 








II.—LENS 


(1) Bunge, E. (Kiel).—The cholesterin content in normal and 
cataractous human lenses. (Der Cholesteringehalt normaler 
und getriibter menschlicher Linsen). Arch. f. Ophthal., Vol. 
CXXXIX, p. 50. 

(1) Bunge estimated the cholesterin content in forty-four normal 
lenses of various ages, and found that as age advances it increases 
in amount till it becomes five times that in the lens of the new-born. 

Fifteen cataracts were also examined. In incipient and intumes- 
cent cataract the cholesterin is normal in amount, and in these as 
in normal lenses cholesterin-ester forms one-sixth of the whole; 
there is no difference between lenses with slight, and those with 
advanced, nuclear sclerosis. 

In mature cataract there is only an apparent increase in cholesterin, 
due to loss in weight of the lens. 

The findings obtained give no support to the view that a rise or 
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fall in the cholesterin, either free or -ester, is of any importance in 
the development of cataract. 
The estimation of cholesterin alone gives no clue as to the réle 


of the lipoids in senile cataract. 
THOS. SNOWBALL. 


(2) Purtscher, Ernst (Graz).—On clouds of crystals in the clear 
senile lens nucleus. (Ueber Krystallwolken im klaren senilen 
Linsenkern). Arch. f. Ophthal., Vol. CXXXIX, p. 358. 

(2) . Purtscher gives details of seven cases showing the presence 
of crystals, in the form of needles and platelets, in the sclerosed 
lens nucleus; their position inside the nucleus varies, but they are 
most commonly found around the axis, and most numerous towards 
the surface of the nucleus. 

The exact nature of these crystals is not yet fully established, 
but there is evidence in support of the view that they are composed 
of cholesterin or similar lipoids. For their production two conditions 
are of importance :—(a) Advanced age, with advanced sclerosis of 
the lens nucleus. It is conceivable that this sclerosis, always 
present, forms the mechanical preliminary for the irregular deposit 
of the needles, and perhaps also the biochemical preliminary for 
their precipitation. Senile changes in other organs, especially in 
the blood vessels, may also in part be responsible for the temporary 
local disturbance of metabolism that seems to start the formation 
of the crystals. 

(6) The presence of coronary cataract, with which they are so 
frequently associated. This would suggest that this formation may 
be due to a local abnormality of metabolism dependent on some 
constitutional predisposition, causing a storage of the lipoids in 


the lens. 
THOS. SNOWBALL. 


(3) Jackson, Edward (Denver, Colorado).—Applied mechanics of 
cataract extraction. Amer. Jl. Ophthal., Vol. XXI, p. 1011, 
1938. 

(3) Jackson describes the relative resilience of the cornea and 
sclera and draws attention to the gross deformity that may occur 
in the shape of the latter during the closing stages of corneo-scleral 
section particularly if its plane is more scleral than corneal. 

When the intra-ocular pressure is lowered by loss of aqueous the 
sclera collapses but the cornea retains its shape. The upward 
movements of the knife and the slight forward pull of the fixation 
forceps are also factors in. adding to the distortion and so to the 
cutting of an irregular section. The author comments on the histo- 
logical appearances of such a section, which shows one edge riding 


over the other. 
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He maintains that this irregularity is avoided by making the 
section through the cornea in front of what he calls the “corneal 
ring,” the site where the cornea fits into the sclera. The cornea 
does not become distorted, the pressure required to complete the 
section is uniform throughout, the wound is even and so heals 
quickly and satisfactorily and shows no over-riding of its edges. 
On completion of the corneal section the knife can be turned into a 
plane necessary to fashion a conjunctival flap. 

The author discusses the mechanical value of various types of 
knife used for cataract extraction. 

H. B. STALLARD. 








III.—TRACHOMA 


(1) Poleff, L. (Rabat)—The Weil-Felix serum reaction in 
trachoma. (Seroreaktion von Weil-Felix bei Trachom). 
Klin. Monatsbl. f. Augenheilk., Vol. Cl, p. 243, 1938. 

(1) Poleff investigated 100 cases of trachoma and 10 controls, 
as to the agglutination titre of their sera against proteus-X bacillus. 
Active cases with marked conjunctival infiltration reacted at 1:200, 
whereas the titre for chronic cases was 1:25, or 1:50. Only two 
of the controls were positive and then at a much lower titre. 


D. R. CAMPBELL. 


(2) Postic, S. (Jugoslavia).—The significance of the Weil-Felix 
serological reaction in trachoma. (Die Bedeutung der sero- 
logischen Reaktion nach Weil-Felix bei Trachom). Klin. 
Monatsbl. f. Augenheilk., Vol. CI, p. 341, 1938. 

(2) The author investigated the Weil-Felix reaction in 120 cases 
of trachoma and 40 controls—to see whether the titre for agglutin- 
ation against proteus X 19 varied according to the stages of the 
disease. The positive cases (giving a titre of 1:50 or over) were 
(1) 37:5 per cent. in the initial stage, (2) 80 per cent. in the fully 
developed stage, (3) 71°9 per cent. when retrogression had begun, 
(4) 60 per cent. in the stage of chronic scarring. 

In the initial stages three cases gave a titre of 1:1600, and over 
one-third of the cases had a titre of 1:100. Operative abrasion of 
the lids caused a rise in titre, with a fall when healing occurred. 
Injections of calcium or antimony and local use of phenol were 
equally effective in decreasing the titre. 

In 25 control cases of eye disease other than trachoma, only 
eight were positive, and of these five were luetic. One case with a 
titre of 1:400 came from an area where typhus was endemic, The 
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only ocular condition which appeared to give a‘ raised titre was 
blockage of the lacrymal sac. 

In 15 cases of normal eyes, five were positive, but of these two 
had had previous infection with typhus. 

The author concludes that on the whole the behaviour of the 
Weil-Felix reaction is similar to that of the Wassermann reaction 
in syphilis. 

D. R. CAMPBELL, 


(3) Derkac, U. (Prelog).—Rickettsia in trachoma. (Zur Frage 
der Rickettsien bei Trachom). Klin. Monatsbl. f. Augenheilk., 
Vol. CI, p. 247, 1938, 

(3) Derkac discusses the question of Rickettsia in trachoma 
and suggests that infection can occur in two ways, (a) directly, from 
one person to another by the tears, which contain Rickettsiae, and 
(b) indirectly, through bites with body- or head-lice which carry 
Rickettsiae; the patient being secondarily infected from his own 
excreta. 

Pannus appears to be a symptom of general Rickettsiosis. 
Infection can occur from lice some time before trachoma develops 
and reinfection with bites is likely to cause a recrudescence of the 
disease. Ninety-five per cent. of the cases of pannus appear curable 
by injections of antimony, and the latter lead to a disappearance of 


the Weil-Felix reaction from the serum. 
D. R. CAMPBELL. 


(4) Keller, P. (Hanoi).—Contribution to the study of trachoma in 
Indo-China. (Contribution a l'étude du trachome en Indo- 
Chine). Arch. d Ophtal., Tome 2, No. 1, p. 1, 1938. 

(4) Keller in a long paper describes the result of his observa- 
tions in cases of trachoma in Annam from Hanoi in the North to 
Cholon in the South over a period of fifteen years. He considers 
his results in the treatment of this disease so well established that 
he thinks they may help to disperse the many doubts that surround 
that question. He describes the anatomy of the eye-lid in great 
detail, and then passes on to consider the disease itself in four stages. 

1. Keller has found definite lesions in infants of from 12 to 
15 months old. Small discrete ‘‘chamois-coloured”’ nodules are 
characteristic. 

The 2nd stage is the intermediate stage and is usually found in 
children between three and five years old, the lids have a “ sand- 
paper” appearance but not follicular without a secondary infection. 
It is in this stage that entropion makes its appearance. 

The 3rd stage is where owing to cicatricial changes the entropion 
progresses and reaches a point where only surgical methods are of 
any value. 





428 TRACHOMA 


The 4th stage is the stage of complications :—dacryocystitis, 
blepharitis and interstitial keratitis. 

The results of the treatment adopted are said to have been 
particularly satisfactory, but unfortunately the details of the 
methods adopted are not given. 

The whole question of the treatment and cure of trachoma is 
subordinated to the condition of the lacrymal passages. The 
resultant keratitis depends largely upon the sensibility of the cornea, 
and in the Annamese this is frequently excessive, whether suffering 
from trachoma or not, and an appearance of “ pannus” in a tracho- 
matous subject should give rise to a suspicion of syphilis. Treatment 
in this case by means of a bismuth-arsenic-mercuric combination 
provides a perfect cure. 

The author advocates the treatment of trachoma by the method of 
de Lapersonne of Paris who injects under the conjunctiva a solution 
of cyanide of mercury. Again, the details are not given, and lacking 
this information there appears to this reviewer to be some risks to 
the patient. The paper is long and shows evidence of prolonged 
observation, the anatomical observations are valuable; but from a 
practical point of view one is left a little in the dark. 


F. R. HILL. 


(5) Ciotola (Rome).—The significance of follicular bodies in the 
choroid after inoculation of the vitreous with material from 
trachoma. (Sul significato delle formazioni follicolari della 
coroide in seguito ad inoculazioni nel vitreo di materiale 
tracomatoso). Boll. d’Ocul., November, 1938. 

(5) It is not yet decided whether it is possible to reproduce 
trachoma in animals. It is generally recognised that inoculation of 
the conjunctiva is possible in certain monkeys, but even this is 
doubted by some, who contend that the condition in monkeys 
difters from true trachoma. Of recent years attempts have been 
made to produce follicles in the interior of the eye by inoculating 
trachomatous material in the vitreous. Busacca, who was the first 
to make these experiments, at first believed in their specific nature, 
but later expressed doubts. Ciotola has made experiments on 
rabbits in the endeavour to settle the matter; he concludes that 
the follicles formed after such injection are the result of an aspecific 
reaction and that the injected material acts only as a foreign body. 


HAROLD GRIMSDALE. 


(6) Borsello (Turin).—The pathological anatomy of the trachoma 
granule. (Osservazioni sull’anatomia patologica del granulo 
tracomatoso). Rass. Ital. d’Ottal., May-June, 1938. :4v 

(6) Borsello describes the various elements forming the trachoma 
follicle in their anatomical and pathological appearances. He treats 
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at length of the various forms of cells which constitute the main 
mass of the follicle and discusses their origin; the relation of the 
scar tissue formed in the late stages is described and its relation to 
the original. reticular network of the conjunctiva discussed; he 
thinks that the disease, from whatever cause arising, is a hyper- 
plastic inflammation. 

HAROLD GRIMSDALE. 


(7) Meyerhof, M. (Cairo)—Remarks on trachoma healing with- 
out visible scar formation. Acta Ophthal. Orient., Vol. 1, 
p. 92, 1938. 

Koudoyaroff, C. G. (Ufa).— Unilateral trachoma as seen with the 
slit-lamp. (Le trachoma unilatéral a la lampe a fente). Acta 
Ophthal. Orient., Vol. 1, p. 98, 1938. 

Feigenbaum, A. (eveniiaas .—Notes on unilateral trachoma and 
on the question of immunity in trachoma. Acta Ophthal. 
Orient., Vol. 1, p. 103, 1938. 

(7) Meyerhof draws attention to spontaneous healing of 
trachoma with scarring so mild that the diagnosis can only be 
established by slit-lamp observation of pannus with or without 
Herbert’s pits. Relatively scarless healing can often be obtained by 
daily application of sublimate or protargol. Reinfection in healed 
trachoma he considers possible. 

Koudoyaroff on an analysis of 38 cases of apparently unilateral 
trachoma holds that slit-lamp evidence of latent trachoma in the 
fellow eye can always be found, generally in a healed stage. He 
dismisses the conception of unilateral immunity and attaches 
importance to the state of the lacrymal apparatus and accessory 
sinuses as determining a dissimilar course of the trachoma in the 
two eyes. 

Feigenbaum recalls his earlier work on the significance of nasal 
sepsis on the course of trachoma and on his insistence that the 
explanation of unilateral trachoma lies in nasal sepsis either 
absolutely or relatively one-sided. 

ARNOLD SORSBY. 


(8) Stewart, F. H. (Cairo).—Experimental pathology of trach- 
oma. Twelfth Annual Report of the Memorial Ophthalmic 
Laboratory, Egypt, 1937. Appendix No. 1. Schindler’s’ Press, 
Cairo. Price, 35 P.T. 

(8) Until recently Stewart was the bacteriologist at the Egyptian 
Memorial Ophthalmic Laboratory in the Report of which he has 
published the third of his description of experimental work on 
trachoma and his conclusions thereon. He summarizes these as 
follows:—The virus of trachoma consists of initial bodies. and 
elementary bodies, of which the former are the larger and which 
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precede the latter in development. Both of these bodies may be 
found within and without epithelial cells; when within the cells 
they are called inclusion bodies, or Halberstaedter-Prowaczek 
K6rperchen. 

Initial bodies are about the size of bacillus prodigiosus and are 
retained by filters through which the bacillus will not pass. The 
filtrate containing elementary bodies is not infective. It is to be 
noted that this statement of Stewart’s is opposed to the research 
results of Julianelle and does not have the support of the Director 
of the Memorial Laboratory. 

Stewart has had no success with the tissue culture of trachoma 
virus such as has been reported by Poleff, and he is not satisfied 
that the louse or any other arthropod plays any part in infection 
with trachoma. While it is theoretically possible that the virus 
may be carried on the proboscis or legs of flies from an infected to 
a non-infected person, there is no evidence that it can survive 


or multiply in their intestines. 
A. F. MACCALLAN. 








NOTES 


THE first award of the Treacher Collins Prize, 


Treacher Collins Value £100, has been made by the Ophthal- 


Prize A : : : 
mological Society of the United Kingdom to 


Dr. T. Hewitson Brown (Edinburgh) for an essay on “ Cerebro- 
spinal Disease and its Relation to the Optic Nerve.” 

Essays by Dr. S. Nevin (King’s College Hospital) and Dr. N. S. 
Alcock (British Post-graduate Medical School) were warmly 
commended. 








FUTURE ARRANGEMENTS 


1939 


June 9.—Section of Ophthalmology, Royal Society of Medicine. 
(Annual.) 


July 6-8.—Oxford Ophthalmological Congress, at Oxford. 


October 6.—Midland Ophthalmological Society, at Birmingham and 
Midland Eye Hospital. _ (Annual.) 
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